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PUblished ,or use °< NASA managers and Iheir staff. Included is Administrative and 
formation , summaries of Space Flight Activity including the NASA Major Launch Record, and 
NASA Procurement, Financial and Manpower data. 


Foreword 


!^ ASA ^ Launch Record includes all launches of Scout class and larger vehicles. Vehicle and spacecraft 
a , S0 V ncluded In me Ma J° r Laun c h Record. Shuttle missions are counted as onelSjnS 
and one payload where free flying payloads are not involved. Satellites deployed from the cargo bay ol the 
Shuttle and placed in a separate orbit or trajectory are counted as an additional payload. 

Restriction/classification 

■; Bw l uesls 'O' “pi«s ol IIks documem should be sera lo 

! ol Management Systems and Facilities. (Coda JA). Changes on deletions lo the 
distribution list may be made by phone to (202) 453-1039 


Published and Oistnbuted by 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
OFFICE OF MANAGEMENT SYSTEMS AND FACILITIES, CODE JA 
Washington, DC 20546 
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Excerpts From The National Aeronautics And Space Act Of 1958, As Amended 


AN ACT To provide for research into problems of flight within and outside the 

Earth’s atmosphere, and for other purposes 

DECLARATION OF POLICY AND PURPOSE 

Sec - 1 02 (a) The Congress hereby declares that rt is the policy of the United 
States that activities in space should be devoted to peaceful 
purposes for the benefit ol all mankind 

(b) The Congress declares that the general wellare and security of 
the United States require that adequate provision be made for 
aeronautical and space activities. The Congress further 
declares that such activities shall be the responsibility of. and 
shall be directed by. a civilian agency exercising control over 
aeronautical and space activities sponsored by the United 
States, except that activities peculiar to or primarily associated 
with the development of weapons systems, military operations, 
or the defense of the United States (including the research and 
development necessary to make effective provision for the 
defense of the United States) shall be the responsibility of. and 
shall be directed by, the Department of Defense; and that 
determination as to which such agency has responsibility tor 
and direction of any such activity shall be made by the President 
in conformity with section 201 (e). 

(c) The Congress declares that the general welfare of the United 
States requires that the National Aeronautics and Space 
Administration (as established by title II of this act) seek and 
encourage to the maximum extent possible the fullest 
commercial use of space. 


(d) The aeronautical and space activities of the United States shall 

be conducted so as to contribute materially to one or more of the 

following objectives: 

(1) The expansion ol human knowledge of phenomena in the 
atmosphere and space; 

(2) The improvement of the usefulness, performance, speed, 
safety, and efficiency of aeronautical and space vehicles; 

(3) The development and operation of vehicles capable of 
carrying instruments, eqiupment, suppkes, and living 
organisms through space; 

(4) The establishment of long-range studies of the potential 
benefits to be gained from, the opportunities for. and the 
problems involved in the utilization of aeronautical and 
space activities for peaceful and scientific purposes; 

(5) The preservation of the role of the United States as a leader 
in aeronautical and space science and technology and in 
the application thereof to the conduct of peaceful activities 
within and outside the atmosphere; 

(6) The making available to agencies directly concerned with 
national defense ol discoveries that have military value or 
significance, and the furnishing by such agendas, to the 
civilian agency established to direct and control nonmilitary 
aeronautical and space activities, of information as to 
discoveries which have value or significance to that agency; 

(7) Cooperation by the United States with other nations and 
groups of nations in work done pursuant to this Act and in 
the peacelul application of the results thereof; and 



J 




Excerpts From The National Aeronautics And Space Act Of 1958, As Amended 


DECLARATION OF POLICY AND PURPOSE (Continued) 

(8) The most elective utilization of the scientific and 

engmeenng resources ol the United States, with close 
cooperation among all interested agencies of the United 
States in order to avoid unnecessary duplication of effort, 
facilities, and equipment 

(e) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward ground propulsion 
systems research and development. 

(f) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed toward the development of 
advanced automobile propulsion systems. 

(g) The Congress declares that the general welfare of the United 
States requires that the unique competence in scientific and 
engineering systems of the National Aeronautics and Space 
Administration also be directed 1o assisting in bioengineering 
research, development, and demonstration programs designed 
to alleviate and minimize the effects of disability. 


FUNCTIONS OF THE ADMINISTRATION 

Sec 203 (a) The Administration, in order to carry oul the purpose of this Act, 

shaH -- 

( 1 ) plan, direct, and conduct aeronautical and space activities; 

(2) arrange for participation by the scientific community in 
planning scientific measurements and observations to be 
made through use of aeronautical and space vehicles, and 
conduct or arrange for the conduct of such measurements 
and observations, and 

(3) provide for the widest practicable and appropriate 
dissemination of information concerning its activities and 
the results thereof. 

(b) (1 ) The Administration shall, to the extent of appropnated 

funds, initiate, support, and carry out such research, 
development, demonstration, and other related activities in 
ground propulsion technologies. 

(2) The Administration shall initiate, support, and carry out such 
research, development, demonstration, and other related 
activities in solar healing and cooling technologies (to the 
extent that funds are appropriated therefor). 
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National Space Policy 


On November 2. 1989, the President approved a national space policy that 
updates and reaffirms U S. goals and activities in space. The policy is the result 
of a review undertaken by the National Space Council. The revisions clarify, 
strengthen, and streamline selected aspects of the policy. Areas affected include 
civil and commercial remote sensing, space transportation, space debris, federal 
subsidies of commercial space activities, and Space Station Freedom. 

Overall, the President's national space policy revalidates the ongoing direction of 
U S space efforts and provides a broad policy framework to guide future U.S. 
space activities. 

The policy reaffirms the nation's commitment to the exploration and use of space 
in support of our national well being. United States leadership in space continues 
to be a fundamental objective guiding U.S space activities The policy 
recognizes that leadership requires United States preeminence in key areas of 
space activity critical to achieving our national security, scientific, technical, 
economic, and foreign policy goals The policy also retains the long-term goal of 
expanding human presence and activity beyond Earth orbit into the Solar System. 
This goal provides the overall policy framework for the President's human space 
exploration initiative, announced July 20. 1989. in which the President called tor 
completing Space Station Freedom, reluming permanently to the Moon, and 
exploration of the planet Mars 


United States space activities are conducted by three separate and distinct 
sectors: two strongly interacting governmental sectors (Civil and National 
Security) and a separata, non-governmental Commercial Sector. Close 
coordination, cooperation, and technology and information exchange will be 
maintained among these sectors to avoid unnecessary duplication and promote 
attainment of United States space goals 


GOALS AND PRINCIPLES 

A fundamental objective guiding United States space activities has been, and 
continues to be, space leadership. Leadership in an increasingly competitive 
international environment, does not require United States preeminence in all 
areas and disciplines ot space enterprise, h does require United States 
preeminence in the key areas of space activity critical to achieving our national 
security, scientific, technical, economic, and foreign policy goals 

• The overall goals of United States space activities are: ( 1 ) to strengthen the 
security of the United States; (2) to obtain scientific, technological and 
economic benefits for the general population and to improve the quality of life 
on Earth through space-related activities; (3) to encourage continuing United 
States private-sector investment m space and related activities; (4) to promote 
international cooperative activities taking into account United States national 
security, foreign policy, scientific, and economic interests. (5) to cooperate 
with othBr nations in maintaining the freedom of space lor all activities that 
enhance the sectmly and welfare of mankind; and, as a long-range goal, (6) 
to expand human presence and activity beyond Earth orbit into the solar 
system. 

• The United States space activities shatl be conducted in accordance with the 
following principles: 

• The United States is committed to the exploration and use of Outer space 
by all nations for peaceful purposes and lor the benefit of all mankind. 
"Peaceful purposes' allow for activities in pursuit of national security goals. 

* The United States will pursue activities in space in support of its inherent 
right of self-defense and its defense commitments to its allies 






National Space Policv 


The United Stales rejects any claims to sovereignty by any nation over 
outer space or celestial bodies, or any portion thereof, and rejects any 
imitations on the fundamental right ol sovereign nations to acquire data 
from space. 

The United States considers the space systems of any nation to be 
national property with the right of passage through and operations in 
space without interference. Purposeful interference with space systems 
shall be viewed as an infringement on sovereign nghts. 

The United States shall encourage and not preclude the commercial use 
and exploitation of space technologies and systems for nationaJ economic 
benefit. These commercial activities must be consistent with national 
security interests, and international and domestic legal obligations. 

The United States will, as a matter of policy, pursue its commercial space 
objectives without the use of direct Federal subsidies. 

The United States shall encourage other countnes to engage in free and 
fair trade in commerciaJ space goods and services. 

The United States will conduct international cooperative space-related 
activities that are expected to achieve sufficient scientific, political, 
economic, or national security benefits for the nation. The United States 
will seek mutually beneficial international participation in space and 
space-related programs. 


CIVIL SPACE POLICY 

• The United States civil space sector activities shall contribute significantly to 
enhancing the Nation’s science, technology, economy, pride, sense of 
well-being and direction, as well as United States world prestige and 
leadership. Civil sector activities shall comprise a balanced strategy of 
research, development, operations, and technology for science, exploration, 
and appropriate applications. 

• The objectives ol the United States civil space activities shall be (1 ) to expand 
knowledge of the Earth, its environment, the solar system, and the universe; 
(2) to create new opportunities for use of the space environment through the 
conduct of appropriate research and experimentation in advanced technology 
and systems; (3) to develop space technology for civil applications and, 
wherever appropnate, make such technology available to the commercial 
sector; (4) to preserve the United States preeminence in critical aspects of 
space science, applications, technology, and manned space flight; (5) to 
establish a permanently manned presence in space; and (6) to engage in 
international cooperative eflorts that further United States overall space 
goals. 

COMMERCIAL SPACE POLICY 

The United States government shall not preclude or deter the continuing 
development of a separate norvgovemmentai Commercial Space Sector 
Expanding pnvate sector investment in space by the market-driven Commercial 
Sector generates economic benefits for the Nation and supports governmental 
Space Sectors with an increasing range of space goods and services. 
Governmental Space Sectors shall purchase commercially available space 
goods and services to the fullest extent feasible and shall not conduct activities 
with potential commercial applications that preclude or deter Commercial Sector 
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National Space -Policy 


space activities except for national security or public safety reasons 
Commercial Sector space activities shall be supervised or regulated only to the 
extent required by law, national security, international obligations, and public 
safety 

NATIONAL SECURITY SPACE POLICY 

The United States will conduct those activities in space that are necessary to 
national defense Space activities will contribute to national security objectives 
by (1) deterring, or if necessary, defending against enemy attack; (2) assuring 
that forces of hostile nations cannot prevent our own use of space; (3) negating, 

If necessary, hostile space systems; and (4) enhancing operations of United 
States and Allied forces. Consistent with treaty obligations, the national security 
space program shall support such functions as command and control, 
communications, navigation, environmental monitoring, warning, surveillance, 
and torce application (including research and development programs which 
support these functions). 

INTER-SECTOR POLICIES 

This section contains policies applicable to, and binding on, the national security 
and civil space sectors. 

• The United States Government will maintain and coordinate separate national 
security and civil operational space systems where differing needs of the 
sectors dictate. 

• Survivability and endurance of national security space systems, including afl 

necessary system elements, wtl be pursued commensurate with the planned 
use in crisis and conflict, with the threat, and with the availability of other 
assets to perform the mission. 


Government sectors shall encourage to the maximum extent feasible, the 
development and use of United States private sector space capabilities. 

A continuing capability to remotely sense the Earth from space is important to 
the achievement of United States space goals To ensure that the necessary 
capability exists, the United States government will: (a) ensure the continuity 
of LANDSAT-type remote sensing data; (b) discuss remote sensing issues 
and activities with foreign governments operating or regulating the private 
operation ot remote sensing systems; (c) continue government research and 
development for future advanced remote sensing technologies or systems, 
and (d) encourage the development of commercial systems, which image the 
Earth from space, competitive with, or superior to, lo reign-operated civil or 
commercial systems. 

Assured access to space, sufficient to achieve all United States space goals, 
is a key element ot national space policy. United States space transportation 
systems must ptovide a balanced, robust, and flexible capability with sufficient 
resiliency to allow continued operations despite failures in any single system. 
The United Slates government will continue research and development on 
component technologies in support of future transportation systems, The 
goals of United States space transportation policy are: (1 ) to achieve and 
maintain safe and reliable access to. transportation in, and return from, space; 
(2) to exploit the unique attributes of manned and unmanned launch and 
recovery systems; (3) to encourage to the maximum extent feasible, the 
development and use of United States private sector space transportation 
capabilities; and (4) to reduce the costs of space transportation and related 


Communications advancements are critical to all United States space 
sectors To ensure necessary capabilities exist, the United States 
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National Space Policy 


government will continue research and development atiorts tor future 
advanced space communications technologies. 

The United States will consider and, as appropriate, formulate policy positions 
on arms control measures governing activities in space, and will conclude 
agreements on such measures only if they are equitable, effectively verifiable, 
and enhance the security ot the United States and our allies 

All space seclors will seek to minimize the creation of space debris. Design 
and operations of space tests, experiments, and systems will strive to 
minimize or reduce accumulation of space debns consistent with mission 
requirements and cost effectiveness. The United States government will 
encourage other space-faring nations to adopt policies and practices aimed at 
debris minimization. 


IMPLEMENTING PROCEDURES 

Normal interagency procedures will be employed wherever possible to coordinate 
the policies enunciated in this directive. 

Executive Order No 1 2675 established the National Space Council to provide a 
coordinated process for developing a national space polcy and strategy and for 
monitoring its implementation. 

The Vice President serves as the Chairman of the Council, and as the 
President’s principal advisor on national space policy and strategy. Other 
members of the Council are the Secretaries of State, Treasury, Defense 
Commerce, and Transportation, the Chief ol Staff to the President, the Director 
of the Office of Management and Budget, the Assistant to the President for 
Science and Technology, the Director of Central Intelligence, and the 


Administrator of the National Aeronautics and Space Administration The 
Chairman, from time to time, invites the Chairman of the Joint Chiefs of Staff, the 
heads of executive agencies, and oiher senior officials to participate in meetings 
of the Council. 

NATIONAL SPACE LAUNCH STRATEGY 

The National Space Launch Strategy is composed of four elements. 

• Ensunng that existing space launch capabilities, including support 
facilities, are sufficient to meet U S. Government manned and unmanned 
space launch needs. 

• Developing a new unmanned, but man-rateable, space launch system to 
greatly improve national launch capability with reductions in operating 
costs and improvements in launch system reliability, responsiveness, and 
mission performance. 

• Sustaining a vigorous space launch technology program to provide cost 
effective improvements to current launch systems, and to support 
development of advanced launch capabilities, complementary to the new 
launch system. 

• Actively considering commercial space launch needs and factoring them 
into decisions on improvements in launch facilities and launch vehicles 

These strategy elements will be implemented within the overall resource and 
policy guidance provided by the President. 











NASA Installations 

NASA HEADQUARTERS 
Washington, DC 20546 

NASA Headquarters exerdses management over the space llight centers, 
research centers, and other installations that constitute the National Aeronautics 
and Space Administration. 

Responsibilities ot Headquarters cover the determination of programs and 
projects, establishment of management policies, procedures and performance 
cntena, evaluation of progress; and the review and analysis of all phases of the 
aerospace program 

Planning, direction, and management ot NASA's research and development 
programs are the responsibility of the program offices which report to and 
receive overall guidance and direction Irom an associate or assistant 
administrator. 

AMES RESEARCH CENTER 
Moflett Field, CA 94035 

Ames Research Center was founded m 1939 as an aircraft research laboratory 
by the National Advisory Committee tor Aeronautics (NACA) and was named tor 
Dr. Joseph S. Ames, Chairman of NACA from 1927 to 1939, In 1958, Ames 
became part of NASA, along with other NACA installations and certain 
Department of Defense facilities. In 1981 , NASA merged Ames with the Drvden 
Flight Research Facility 

Ames specializes in scientific research, exploration and applications aimed 
toward creating new technology for the nation. 


The center s major program responsibilities are concentrated in computer science 
and applications, computational and experimental aerodynamics, flight 
simulation, flight research, hypersonic aircraft, rotorcraft and powered-lift 
technology, aeronautical and space human factors, life sciences, space sciences, 
solar syslem exploration, airborne science and applications, and infrared 
astronomy, 

HUGH L. DRYDEN FLIGHT RESEARCH FACILITY i 

Edwards, CA 93523 

Since 1 947, Ames-Dryden has developed a unique and highly specialized 
capability for conducting flight research programs. Its test organization, 
consisting of pilots, scientists, engineers, technicians and mechanics, is 
unmatched anywhere m the world. This versatile organization has demonstrated 
its capability, not only with high-speed research aircraft, but also with such 
unusual llight vehicles as the Lunar Landing Research Vehicle and the wingless 
lifting bodies. 

The facility's pnmary research tools are research aircraft, ranging from a 0-52 
carrier aircraft and high performance jet fighters to the X-29 forward swept wing 
aircraft. Ground-based facilities include a high temperature loads calibration 
laboratory that allows ground-based testing of complete aircraft and structural 
components under the combined effects of loads and heat; a highly developed 
aircraft flight instrumentation capability; a flight systems laboratory with a 
diversified capability for avionics system fabrication, development and operations; 
a flow visualization facility that allows basic flow mechanics to be seen of models 
or small components; a data analysis facility for processing of flight research data 
a remotely piloted research vehicles facility and a test range communications and' 
data transmission capability that links NASA's Western Aeronautical Test Range 
laci lilies at Ames- Moffett. Crows Landing and Ames-Dryden. 
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GODDARD SPACE FUGHT CENTER 
Greenbett, MD 20771 

This NASA field center has put together a multitalented spaceflight team - 
engineers, scientists, technicians, project managers and support personnel ~ 
which is extending the honzons of human Knowledge not only about the solar 
system and the universe but also about our Earth and its environment. 

The Goddard mission is being accomplished through scientific research centered 
in six space and Earth science laboratones and in the management, 
development and operation □( several near-Earth space systems 

After being launched into space, sate Hites fall under the 24-hour-a-day 
surveillance of a worldwide ground and spacebome communications network, 
the nerve center ol which is located at Goddard. One of the Key elements of that 
networK is the Tracking and Data Relay Satellite System (TDRSS) with its orbiting 
Tracking and Data Relay Satellite and associated ground tracking stations. 

Goddard's tracking responsibility extends to Hs Wallops Flight Facility. Wallops 
prepares, assembles, launches, and tracks satellites and subort>»tal space 
vehicles and manages the National Scientific Balloon Facility in Palestine, Texas 

JET PROPULSION LABORATORY 
Pasadena, CA 91109 

NASA's Jet Propulsion Laboratory (JPL) is a government-owned facility staffed by 
the California Institute of Technology. JPL operates under a NASA contract 
administered by the NASA Pasadena Office. In addition to the Pasadena site, 
JPL operates the Deep Space Communications Comiplex, a station of the 
worldwide Deep Space Network (DSN). 


A-12 


The laboratory is engaged in activities associated with deep space automated 
scientific missions - engineering subsystem and instrument development, and 
data reduction and analysis required by deep space fight 

The laboratory also designs and tests fight systems, including complete 
spacecraft, and provides technical direction to contractor organizations. 

LYNDON B. JOHNSON SPACE CENTER 
Houston, TX 77050 

Johnson Space Center was established in September 1961 as NASA's primary 
center for design, development and testing of spacecraft and associated systems 
for manned flight; selection and training of astronauts; planning and conducting 
manned missions; and extensive participation in the medical engineering and 
scientific experiments carried aboard space flights. 

Johnson has program management responsibility for the Space Shuttle program, 
the nation's current manned space flight program Johnson also has a major 
responsibility for the development ol the Space Station, a permanently manned. 
Earth-orbiting facility to be constructed in space and operable within a decade. 
The center will be responsible lor the interfaces between the Space Station and 
the Space Shuttle. 

JOHN F. KENNEDY SPACE CENTER 
Kennedy Space Center, FL 32899 

Kennedy Space Center (KSC) was created in the early 1 960's to serve as the 
launch site for the Apollo lunar landing missions, After the Apollo program ended 
in 1972, Kennedy's Complex 39 was used tor the launch of the Skyiab 
spacecraft, and later, the Apollo spacecraft for the Apollo Soyuz Test Project 
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Kennedy Space Center serves as the primary center within NASA for the test, 
checkout and launch of payloads and space vehicles. This presently includes 
launch ot manned and unmanned vehicles at Kennedy, the adjacent Cape 
Canaveral Air Force Station, and at Vandenberg Air Force Base in California, 

The center is responsible for the assembly, checkout and launch of Space 
Shuttle vehicles and their payloads, landing operations and the turnaround ol 
Space Shuttle ortxters between missions, as well as preparation and launch of 
unmanned vehicles. 

LANGLEY RESEARCH CENTEH 
Hampton, VA 23665-5225 

Langley’s mission is basic research in aeronautics and space technology. Major 
research fields include aerodynamics, materials, structures, flight controls, 
information systems, acoustics, aeroelasticity, atmospheric sciences, and 
nondestructive evaluation. Langley’s goal is to develop technologies to enable 
aircraft to tty faster, farther, safer, and to be more maneuverable, quieter, less 
expensive to manufacture, and more energy efficient. 

The majonty of Langley’s work is in aeronautics, working to improve today’s 
aircraft and to develop concepts and technology for future aircraft. Over 40 
wind tunnels, other unique research facilities, and testing techniques as well as 
computer modeling capabilities aid in the investigation of the full flight range, 
from general aviation and transport aircraft through hypersonic vehicles. 

Researchers also study atmospheric and Earth sciences, develop technology 
for advanced space transportation systems, conduct research in laser energy 
conversion techniques for space applications and provide the focal point tor 


Langley also manages an extensive program in atmospheric sciences to better 
understand the origins, chemistry, and transport mechanisms that govern the 
Earth’s atmospheric data using aircraft, balloon, and land- and space-based 
remote sensing instruments designed, developed, and fabricated at Langley. 

LEWIS RESEARCH CENTER 
Cleveland, OH 44135 

Lewis Research Center was established in 1 941 by the National Advisory 
Committee for Aeronautics (NACA). Named for George W Lewis. NACA’s 
Director of Research from 1924 to 1947, the center developed an international 
reputation for its research on jet propulsion systems. 

Lewis is NASA's lead center for research, technology and development in aircraft 
propulsion, space propulsion, space power and satellite communication, 

The center has been advancing propulsion technology to enable aircraft to fly 
faster, farther and higher and also focused its research on fuel economy, noise 
abatement, reliability, and reduced pollution. 

Lewis has responsibility lor developing the largest space power system ever 
designed to provide the electrical power necessary to accommodate the life 
support systems and research experiments to be conducted aboard the Space 
Station. In addition, the center will support the Station in other major areas such 
as auxiliary propulsion systems and communications. 

Lewis is the home of the Microgravity Materials Science Laboratory, a unique 
facility to qualify potential space experiments Other facilities include a 
zero-gravity drop tower, wind tunnels, space tanks, chemical rocket thrust 
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MARSHALL SPACE FLIGHT CENTER 
Marshall Space Flight Center, AL 35812 

George C. Marshall Space Flight Center (MSFC) was lormed on July 1 , 1960, 
by the transfer to NASA ol buildings and personnel compnsing part ol the U S. 
Army Ballistic Missile Agency. Named tor the famous soldier and statesman. 
General ol the Army George C. Marshall, it was officially dedicated by President 
Dwight D. Eisenhower on September8, 1960. 

Marshall is a multiproject management, scientific and engineering 
establishment, with much emphasis on projects involving scientific investigation 
and application of space technology to the solution ot problems on Earth. 

In helping to reach the nation's goals in space, the center is working on many 
projects. Marshall had a significant role in the development of the Space 
Shuttle, tt provides the ortjiter's engines, the external tank that carries liquid 
hydrogen and liquid oxygen for those engines, and the solid rocket boosters 
that assist in lifting the Shuttle orbiter from the launch pad. 

The center also plays a key role in the development of payloads to be flown 
aboard the Shuttle. One such payload is Spacelab, a reusable, modular 
scientific research facility carried in the Shuttle's cargo bay. 

Marshall also is committed to the investigation of materials processing in space, 
which, in a gravity -free environment, promises to provide opportunities for 
understanding and improving Earth-based processes and for the formulation of 
space-unique materials. Exciting new techniques in materials processing have 
already been demonstrated in past Spacelab missions, such as the formation of 
alloys from normally immiscible products, and the growth of near-perfect large 
crystals impossible to grow on Earth. 


MICHOUD ASSEMBLY FACILITY 
New Orleans, LA 70189 

The pnmary mission of the Michoud Assembly Facility is the systems 
engineering, engineering design, manufacture, tabncation, assembly, and 
related work for the Space Shuttle external tank. Marshall Space Fkght Center 
exercises overall management control of the faality. 

JOHN C. STENNtS SPACE CENTER 
Stennls Space Center, MS 39529 

The John C Stennis Space Center (SSC) has grown into NASA's premier center 
for testing large rockBt propulsion systems lor the Space Shuttle and future 
generation space vehicles Additionally, the center has developed into a 
scientific community actively engaged in research and development programs 
involving space, oceans, and the Earth. 

The main mission of SSC te support the development testing of large propulsion 
systems for the Space Shuttle, Advanced Launch System, and the Advanced 
Solid Rocket Motor programs 

WALLOPS FLIGHT FACIUTY 
Wallops Island, VA 23337 

Established in 1945, Wallops Flight Facility, a part of the Goddard Space Flight 
Center, is one of the oldest launch sites in the world. Wallops manages and 
implements NASA’s sounding rocket program and the Scientific Balloon 
Program. The facility operaies and maintains the Wallops launch range and data 
acquisition facilities. Approximately 100 rocket launches are conducted each 
year from the Wallops Island site 
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NASA Management 

management changes were initialed by NASA Administrator Richard 

A Systems Analysis and Concepts Office was established in May, and James D. Bam was named 
the Director In June, Darieen A. Druyun was named the new Assistant Administrator for ihe Office 
of Procurement. 

In August, Dr. Michael 0 Gnffin was selected as Associate Administrator of the newfy established 
Office of Exploration. Also in August, a new Office of Human Resources and Education was 
seated and Lieutenant General Spence (Sam) M Armstrong was ^pointed Associate 
Administrator 

Deputy Administrator J. R. Thompson Jr. announced his resignation in September and left the 
agency in November. 

In September , an Office of Space Systems Development was established and Arnold D. Aldrich 
was selected as Associate Administrator 

In October the Office of Management Systems and Facilities was created which consolidated the 
Offices of Management and Headquarters Operations- Benita A Cooper was named the 
Associate Administrator. 

Also in October, Paul F Holoway succeeded Richard H Petersen as Director of Langley 
Research Center, Petersen was appointed Associate Administrator for the Office of Aeronautics 
and Space Technology. John G. Man nix succeeded James T. Rose as Assistant Administrator tor 
Commercial Programs. 

Robert L Chppen replaced Forrest S McCartney as Director of Kennedy Space Center, In 
December, Leonard S. NKhoison was named Director, Space Shuttle Program, replacing Crippen. 


Space Science and Applications 
Mission To Planet Earth 

The Upper Atmosphere Research Sataiite (UARS). deployed from STS-4S in September, initiated 
Mission to Planet Earth by expanding NASA's research in ozone depletion. UARS data will be 
used to create three-dimensional maps of ozone and chemicals important in ozone depletion 
Preliminary data has illustrated the Imk between low levels of ozone and high levels of chlorine 
monoxide, a key intermediate compound in the chemical chain reaction that toads to ozone 
depletion 

Data from the Total Ozone Mapping Spectrometer (TOMS) on the Nimbus-7 satellite indicated the 
problem conttoues to be serious The 1991 ozone hole over Antarctica matched the geographic 
extent and low levels of the 3 previous years 

A second TOMS instrument was launched aboard a Soviet Meteor satellite on August 15, 
ensuring that ozone data will continue to be available for several years In October, a 6- month 
campaign began using NASA aircraft loaded with instruments to look for signs ol an ozone hole 
over the Arctic The TOMS instrument also tracked the sulfur dioxide cloud emitted by June s 
eruption of Mount Pmatubo m the Philippines. 


The'Hubbte Space Telescope (HST) scientists discovered a forest of mtergalactic hydrogen clouds 
-- often found at the outer reaches of the visible universe - near the Milky Way. Another HST 
instrument resolved several hundred stars where ground-based images yielded only a lew dozen 
in the core of the globular cluster 47 T ucanae 

The Compton Gamma Ray Observatory, deployed from STS-37 in April, discovered bursts of 
gamma radiation coming from outside the narrow plane of stars that make up our galaxy. >n July, 
the observatory detected the most distant and most luminous source of gamma rays ever seen. 
Quasar 3C279, which emits about 10 million times the energy of the Milky Way galaxy. 
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The NASA Soft X-Ray Telescope was launched aboard the Japanese Solar-A satellite in August 
Data from the Cosmic Background Explorer (COBF.) was used to create galactic -scale maps of the 
distribution of nitrogen, cartoon and interstellar dust, enabling astronomers to better understand the 
heating and cooling processes that take place in the galaxy. 


Utysses. a joint mtssion with the ESA. on its way to study the Sun's poles, set its trajectory for 
Jipter where it wilt investigate the planet's magnetic field and interaction with the solar wind. 
When Ulysses passed behind the Sun relative to Earth in August, scientists used radio signals 
from the spacecraft to investigate the outer atmosphere ot the Sun 


in June, the Space Shuttle Columbia (STS-40) carried the Spacetab Life Sciences- 1 (SlS-1) in 
which seven astronauts conducted 9 days of experiments to study the effects of weightlessness on 
the human body 

Solar System Exploration 

The Magellan mission to Venus completed its primary objective of mapping 70 percent of the 
Venusian surface more than a month ahead ot schedule Galileo passed by the asteroid Gaspra 
on its way toward Jupiter and returned the first close-up picture ever taken of an asteroid. A third 
attempt to free the high-gain antenna by cooling the antenna tower and “walking" the pins free, 
was conducted in December. 


Complementing NASA's flight programs are the research efforts conducted here on Earth. 

NASA's space science program involves more than 5,000 scientists at 250 U S academic 
institutions, 3,500 scientists at NASA centers and non-academic institutions, more than 700 US, 
companies and more than 250 international cooperation agreements wth approximately 120 
foreign institutions 

Included in this diverse program are subortxtal flights of sounding rockets and baHocns supporting 
research in the Earth sciences, space physics and astrophysics In 1991 , NASA launched 24 
sounding rockets and 16 research balloons. 


Work by a NASA-fed team indicates that a series of sinkholes m the Mexican state of Yucatan Is 
the impact crater of an asteroid that may have caused the extinction of dinosaurs about 55 milon 
years ago. 


The year began with a successful series of space physics experiments that lit up the night sky over 
North America and continued with summer releases over the Caribbean Chemical releases from 
the Combined Release and Radiation Effects Satellite (CRRES) created electrically charged 
clouds that traced fines of the Earth's magnetic field, allowing scientists to study the interaction of 
energetic particles with the magnetic field, giving scientists a better understanding of how solar 
particles can disrupt terrestrial power and communications systems 


NASA's fleet of reusable space planes returned to lull strength in 1 991 when the Space Shuttle 
program took delivery of Endeavour on April 25, Endeavour is capable of flying extended duration 
missions and has significant safety enhancements. Its first flight remains on target tor May 1 992. 

Also added to the Shuttle program was a new Obiter Processing Facility at KSC, which opened in 
September, giving NASA the ability to process three orbiters at the same time 

There were six Shuttle flights in 1991 , each having unique qualities which demonstrated the 
remarkable versatility of the Space Shuttle. 
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STS-37; Gamma Ray Observatory (April 5-1 1 j - An unplanned EVA took place to help with 
the deployment ot GRO's high gain antenna. Also demonstrated were mobility aids which will 
be used on Space Station Freedom 


STS-39/Air Force Payfoad-675 {April 28-May 6} - Discovery performed dozens of maneuvers, 
deploying canisters from the cargo bay , releasing and retrieving a payload with the RMS, 
allowing the Department of Defense to gather important plume observation data and 
information for the SDIO. 


STS-40/Spacelab Life Sciences (June 5-14) - Performed intensive investigations into the 
effects of weightlessness on humans Data learned Irom this flight will be used in planning tor 
tonger Shuttle missions and in the planning of Space Station Freedom. 


STS-43/Tracking And Data Relay Satellite- E (August 2-1 1) The heaviest mission flown to 
date A TDRS satellite was deployed. Keeping the network which supports Shuttle missions 
and other spacecraft, such as the Hubble Space Telescope, at full operational capability 


STS-48/Upper Atmosphere Resaarch Satellite (September 12-18) - With the shuffling of 
missions that happened in the early part of the year, the Shuttle team launched the 
STS-4&UARS mission in September - about 6 weeks earlier than the original November 
commitment date. 


STS-44/Delense Support Program (November 24-December 1) - A dedicated mission for the 
Department ot Defense to gather data tor their programs Originally planned for 1 0 days, the 
mission was shortened when an inertial m easuremeni unit failed on the 6th day of the 
mission. 


Significant facility construction activities continued at the Yellow Creek Facility in luka MS in 
support of planned Advanced Solid Rocket Motor (ASRM) production Success^ contmuou^mix 
propellant tests were conctocted at Aerojet's pilot plant in California, and successful 48" motor 
firings involving potential ASRM nozzle materials were perlormed at NASA's Marshall Space Flight 


Flight Sysiems 


In April, the National Space Council Greeted NASA and the DOD tojoinfy develop and fund a new 
launch system to meet civil and national spacecraft requirements tor the 21st century 


There were two expendable launches m 1991 , an Atlas-E vehicle on May 14 from Vandenberg 
AFB lo place a NOAA meteorological satellite into polar orbit and the June 29 launch from 
Vandenberg AFB of a USAF radiation experiment satellite on a Scout vehicle, the 1 14th launch of 
the NASA Scout vehicle. 


Space Systems Development 

Space Station Freedom 


Preliminary design of Freedom's man-tended configuration was completed in 1991 . and 
construction and testing of ftight-like hardware at NASA centers and contractor facilities proceeded 
on schedule. 


A Congressionally-mandated restructuring of the Freedom program was completed Freedom's 
new design is less expensive, smaller, easier to assemble in orbit and requires fewer Shuttle fkghts 
to build 


The Italian Space Agency joined the international partnership by signing a memorandum of 
understanding with NASA to provide two mini logistics modules to the ortxtmg workshop 


Astronauts on the STS-37 mission tested equipment that wili help astronauts traverse Space 
Station Freedom's 350- foot long truss. 


At Johnson Space Center, construction of the Space Station Control Center, which will house the 
mission controllers, has been completed and underfloor power and data trays are being installed 
At Lewis Research Center, where Freedom's power generation and disthbution system is being 
developed, about half ot the solar cells needed to generate the 18 75 kw for the man-tended 
configuration have been built 
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Ai Marshall Space Flight Center, volunteers have been helping engineers develop the water 
recycling system NASA's Kennedy Space Center broke ground in April on a 457,000 square foot 
processing tacity for prelaunch checkout of Freedom's flight hardware and experiments 

Exploration 

The Office of Exploration has defined a plan for an initial set of missions to move aggressively 
forward in the near-term toward the ultimate objectives of the President's Space Exploration 
Initiative to return to the Moon permanently and to begin the human exploration of Mars. 

These earty automated missions will be relatively low-cost and wil quickly increase scientific wd 
technological knowledge in areas necessary to make long-range decisions about Moon and Mars 
activities, thus decreasing the cost and risk of the overall exploration program. 

Aeronautics and Spec* Technology 

Aeronautics 

A NASA F-IB XL aircraft attained the first laminar (smooth) airflow over a targe part of an airplane 
wvng at super some speeds Because reducing turbulence saves fuel, this was an important step 
toward more efficient future high-speed civil transports An Ames Oryden study showed that 
multi-engine planes with a special fight control system can land safely using fust their engines if 
the hydrauhe controls fail. A NASA flight test program proved that new sensors can warn airline 
pilots of the potentially dangerous weather phenomenon caHed wmdshear, 

In the fegh-perfc-mance aircraft arena, NASA's F/A-18 Hgh-Alp(ha Research Vehicle began flight 
tests with a special thrust vectoring system that makes it easier to fly at very high angles ol attack, 
or "alpha " Another F/A-i 8 became the first full-size airplane to lace the winds inside the world's 
largest wnd tunnel. The unique X-29 made the last flight m its planned high-afoha research 
program. A revolutionary pair*! that measures aerodynamic surface pressures across targe areas 
made its first successful test flight on a NASA F- * 04 aircraft 


X-30 National Aero-Space Plane 

The X-30 National Aero-Space Plane (NASP), a joint NASA/OOO effort to develop a 
single-stage-to-orW Hight research vehicle, came closer to reality A representative Ml-scale 
NASP wing control surface made of advanced carbon -carbon composites was completed and 
shaped to Ames-Dryden lor structural tests. 

Space Technology 

NASA revealed the rich harvest ol data from the long Duration Exposure Facility (IDEF). a 
science and technology satellite that flew in Earth crt»t from April 1964 to January 1990 LDEF 
exposed a set ol materials to the space environment and gathered information on radiation, space 
debris, meteoroids, and life sciences 

NASA's In-Space Technology Expenments Program (IN-STEP) passed a major milestone as its 
first flight hardware flew on two successive Shuttle missions Looking toward the day when 
humans will return to the Moon and then go onto Mars, scuba divers at Ames Research Center 
exercised on a umque underwater treadmill that simulated various gravity fields, 

NASA also tested a small. 52-pound robotic veNcfe dubbed "Rocky III" on a simulated Martium 
terrain as part of studies looking at tow-cost approaches to Mars exploration The arqet thrusters 
selected tor AT&T's Telstar 4 communications sahHkte were a product ol research started at 
NASA's Lewis Research Center in 1983. 

NASA has begun research on a carbon molecule shaped like a geodesic dome as a fuel for 
advanced rocket engines 

The "Grand Challenges’ in computer science are the focus of a new federal research effort called 
the High-Performance Computirg and Communications Program, in which NASA is a major 
player. The goal is to extend U,S. leadership in state-of-the-art computers and apply that 
technology to critical national scientific issues. 
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The Year in Review 


Commercial Programs 
Commercial Use of Space 

NASA initiated a new program to stimulate retevari industry activity in advanced 
telecommunications technology Two new Centers tor the Commercial Development of Space 
(CCDS) were selected through a competitive process to focus on the commercialization of 
advanced satellite communications and other space-based telecommunications technologies. 

The University of Tennessee -Calspan's Center for Space Transportation and Applied Research 
(CSTAR). selected three industrial firms for the Commercial Experiment Transporter (COMET), a 
program to provide low-cost, recoverable access to space tor microgravity experiments and to 
stimulate growth m U S. commercial space business 

Consort 4, a commercial suborbital sounding rocket carrying nme materials processing and 
biotechnology experiments, was successfully launched from White Sands Missile Range 

Commercial experiments conducted aboard the Space Shuttle in 1991 deluded: 

• Protein Crystal Growth (PCG), an expenment package provided by the Center tor 
Macromdecular Crystallography, a NASA CCDS located at the University ol 
AJabama-arm ingham, AL (STS-37, 43, and 48) 

• BioServe ITA Materials Dispersion Apparatus (BiMDA), a payload jointly developed by the 
University of Colorado- Boulder's BioServe Space Technologies CCDS and Instrumentation 
Technology Associates, Inc . Exton, PA (STS-37 and 43). 

• Consortium tor Materials Development in Space Complex Autonomous Payload (CONCAP), 
a Getaway Special expenment payload of mixed materials science, sponsored by the UAH 
CMOS (STS-40). 

• Investigations into Polymer Membrane Processing (IPMP), flown tor the BatteJIe Advanced 

Materials CCDS. Columbus. Ohio (STS-43 and 48). 


• Electronic Still Photography Test, an experiment based on a Technical Exchange Agreement 
between NASA and Autometric, Inc., Alexandria, VA. to assess the utility of the Johnson 
Space Center-developed Electronic Still Camera for potential commercial applications. 

Technology Utilization 

In an effort to upgrade and revitalize the agency's technology transfer network, NASA conducted 
an open competition to establish six new Regional Technology Transfer Centers (RTTC). tt is 
anticipated that the restructuring to a regwnal approach win align the centers closer to the needs of 
particular industries, local business, and entrepreneurs. 

The second national technology transfer conference and exposition, TECHNOLOGY 2001 , 
teatored 225 exhibits from all nine NASA field centers, other government agencies, uncversrties, 
government research centers, and a diverse array of high-tech companies. 

Small Business innovation Research 

Thirty-nine research proposals were selected for negotiation ol Phase II contract awards in 
NASA's SBIR program. The selection ol 301 research proposals tor negotiation ol Phase I 
contracts m the 1991 SBIR program was announced. 

international Relations 

NASA signed an agreement with the Italian Space Agency (AS!) under which AS I wtl design and 
develop two Mini Pressurized logistics Modules for Space Static* Freedom. 

The Federal Republic of Germany contributed one of tour instruments, COMPTEL, aid key 
portions of a second instrument EGRET, for the Compton Gamma Ray Observatory 

Under the 1987 civil space agreement, the U S and Soviet Union agreed to exchange flights by an 
astronaut and a cosmonaut on MIR and the Space Shuttle, increase cooperation in monitoring the 
global environment from space, and initiate annual space consultations The agreement was 
announced at the Bush-Gorbachev Moscow Summit. July 30-31 . 
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The U S Total Ozone Mapping Spectrometer was launched on the Soviet Meteor-3 spacecraft, the 
first flight of an active U S. scientific instrument on a Soviet sateilte. 

NASA, NOAA. and the Canadian Space Agency agreed on cooperation in a 5-year RADARSAT 
Earth observation satellite mission. 

NASA's Sort X-ray Telescope, one of lour instruments on the Japanese Sciar-A spacecraft, was 
bunched from Japan's Kagoshima Space Center. 

U S. and Spanish officials extended their agreement on use of Spanish runways as emergency 
Space Shuttle landing sites NASA and the Spanish Space Agency signed an umbrela agreement 
on cooperation in space science and technology 

Vice President Dan Ouayie and Argentine President Carlos Menem signed an agreement for 
cooperation in the civil uses of space, with special emphasis on Earth and space science. 

Space Communications 

The fifth Tracking and Data Relay Sateiite (TDRS-5) was launched in August aboard STS-43. 
joining three other TDRSs in the orbital constellation. TDRS-5 was positioned at 1 74 degrees 
west longitude, replacing TDRS-3 which was moved to 62 degrees west longitude, becoming an 
on-orbit emergency backup. 

The or -orb t TDRSS constellation, linked 1o the ground by the White Sands Ground Terminal, NM, 
provided continuous communications coverage to network customers for over 85 percent of each 
orbif. 

To meet the evolving needs for sateWte tracking and communications through the first decade of 
the 21 st century, a second generation TDRSS program was initiated and prefiminary design 
studies are under review. 
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Education 

President Bush joined NASA Administrator Truly for a back -to- school special, ‘Launching the 
School Year with President Bush; which was broadcast five on NASA Select TV. President Bush 
spoke with students and teachers about America 2000 and the national education goals. 

Expanding NASA’s National Space Grant College and Felowshp Program, 26 Space Grant State 
Consortia were selected for Program Grants or Capability Enhancement Grants under Phase II of 
the program, bringing the total number of states partiapating to 46 phis the District of Columbia. 

NASA’s Ames Research Center. Mountain View. CA, converted a portion of a supersonic wind 
tunnel into a unique aerospace education facility designed to capture young people’s interest in 
math, science, and technology The Ames 'Aerospace Encounter’ features numerous activity 
stations that explain a variety of aerospace concepts 

Nickelodeon, NASA, and the Astronauts Memorial Foundation launched a new educational 
television senes called “launch Box - Your TV Connection to Outer Space ' The 1 4 hart-hour 
programs are created by teachers for classroom use and are broadcast commercial-free on 
Nickelodeon 

USA Today, in cooperation with NASA and the National Association of Elementary School 
Principals, launched “Visions of Exploration; This multi-me<Sa educational program is designed to 
bring the spirit of exploration into the classroom by motivating elementary and middle school 
students to leam about past and present explorers The Oiscovery Channel, a television partner, 
broadcasts corresponding documentaries relating the Vcsion’s themes 

Safety and Mission Qua My 

Significant contributions were made to the successful operation of this year's Space Shuttle and 
expendable launch vehicle missions. SMQ continued its efforts towards controlling major causes 
or sources of fatalities, lost bme disabilities, and overall employee compensation costs. These 
efforts continue to result in lower incident rates in NASA activities. 
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The Year in Review 


Safety 2000, a strategic long-range safety plan, was implemented to provide for the future safety 
needs dunng NASA mission operations. The primary goal of the plan is to standards NASA 
safety processes to achieve a reduction in mishaps and ensue the safety of personnel and 
systems performing NASA operations. 

A new NASA Safety Training Center (NSTC) was established at the Johnson Space Center to 
provide hgh-quality, cost- effective training to employees with the goal of retaining a pool of 
qualified safety professionals capable of conducting NASA operations in the safest possible 
manner 

A formal NASA metric policy was approved and a Metric Transition Plan developed rooiring the 
use ol the metric system 

Grumman Technical Services Division, Titusville, FL, and Thiokol Space Operations. Brigham City, 
UT. were announced as the winners of the 1991 George M. Low Trophy The trolly recognizes 
NASA prime contractors, subcontractors, »id suppliers for outstanding achevement in qudity and 
productivity improvement and TQM 

Over l ,000 international, government, industry, academic, and contractor representatives from 
over 400 organizations attended the Eighth Annual NASA/Contractors Conference and National 
Symposium on Quality and Productivity held in Houston The event, televised to hundreds of other 
partiapants conducting concurrent conferences in Colorado and Maryland, provided a forum 
where ideas and strategies were discussed to implement TQM, improve products and services, 
develop community partnerships, and improve America's educational system 

An Engineering Management Council was established to provide better focus on engineering 
aandards and practices and systems engineering. The new organization ts chaired by the NASA 
Deputy Administrator and is composed of Chief Engineers and Heads ol SMQ at each NASA 
center 


FY 1992 NASA Appropriations 

The FY 1992 VA-HUD-Independent Agencies Appropriations Bill cleared Congress on October 3 
and was signed by President Bush on October 28 NASA’s funding was set at $14,353 Mhon, a 3 
percent increase over 1991 but $1 ,8 biHion less than the Presidents request of $15,754 biion. 

The Space Station Freedom program was extensively debated in both houses of Congress. The 
House Appropriations Subcommittee proposed that all funding for the station be deleted, but fuB 
funding of $2 029 bitiiort was restored on the House floor Full funding for Freedom survived a floor 
fight m the Senate as welt 

Funding for Space Science and Applications increased 10 percent above the FY 1991 level 
Funding for the major science projects, including the Earth Observing System, the Mars Observer, 
the Advanced X-Ray Astrophysics Facility, and the CRAF and Cassini missions was included. 
Funding to start development ol Lilesat, the reusable trosatettta for which $15 million was 
requested m FY 1992. was deleted 

Significant reductions were made in the National Aero-Space Plane program, the National Launch 
System, and Space Shuttle Operations. Additional funding was provided for the Advanced Solid 
Rocket Motor program in an effort to preserve Us scheduled availability tor use in Space Station 
Freedom assembly 

In a statement following passage of the btfl in Congress, NASA Administrator Richard H Truly said 
the agency has mixed feelings about the bin He said people in NASA were tremendously grateful 
to the many members on both sides of the aisle who worked very harden NASA's behalf and 
particularly pleased with Space Station Freedom funding and the very significant percentage 
increase for space science, but were disappointed that, tor the first time in many years, the total 
NASA appropriations does not keep up with inflation. 


A-21 


K 

I. 'm 
If .J 
t. ■ Jt 
t "J 

r-'.'i 

t -.Y-jj 

ton-.; 

t 

fiWt'': 


I , 

F , 
1 , 
l . 

1—i 




p 

W 

P 

u 

u 

rj 

M 

M 

m 


4 

A 

II 

a 

N 

I 

U 

I 

4 

t 4 

i 

r ■ i 

N 
* 4 
k 4 
k i 
k A 

i 

t A 
l A 

t— -4 


H 

N 




M 

I 

l ■ 

m 


M 

M 

I 

t 1 

*! * 

M 

U 

U 

i 

u 

* 

a 


►■-xi 



k M 


ti 1 

F 1 


M 

lM^ 

M 

M 

M 

M 

M 

M 

M 


W 

I 1 

: i 

M 




















Summarv of Announced Launches 



NASA LAUNCHES 


TOTAL 


1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

262 

NASA 

_ 

2 

5 

5 

10 

15 

9 

20 

21 

26 

18 

12 

13 

6 

6 

9 

9 

2 

33 

Cooperative 

- 

- 

- 


- 

2 

0 

2 

2 

0 

2 

3 

2 

0 

5 

1 

0 

5 

30 

DOD 

- 

— 

— 

~ 

— 

— 

1 

0 

0 

1 

0 

0 

0 

0 

0 

1 

1 

0 

92 

USA 

— 

— 

— 

- 

— 

1 

1 

0 

1 

4 

6 

3 

4 

4 

3 

3 

2 

4 

39 

Foreign 

- 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

- 

1 

2 

2 

1 

4 

1 

5 

456 

TOTAL 

- 

2 

5 

5 

10 

16 

11 

22 

24 

31 

26 

19 

21 

12 

15 

18 

13 

16 
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NASA Launches By Vehicle 


TOTAL 


1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

7 1 

Alias 

_ 

_ 

_ 

_ 

2 

3 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

29 

Atlas Agana 

- 

- 

- 

- 

2 

4 

0 

5 

2 

9 

6 

1 

0 

0 

0 

0 

0 

0 

10 

Atlas E/F 

- 

- 

— 

- 


- 

— 

- 

~ 

- 


- 

— 

- 

— 

- 

- 

- 

61 

Atlas Centaur 

— 

- 

— 

- 

- 

- 

1 

1 

1 

4 

4 

3 

3 

0 

3 

4 

3 

1 

154 

Delta 

— 

— 

- 

— 

- 

- 

1 

4 

7 

e 

12 

7 

10 

7 

5 

7 

5 

7 

5 

Juno II 

— 

1 

2 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

Saturn 1 

— 

— 

— 

— 

- 

- 

- 

3 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

Saturn IB 

— 

_ 


_ 

- 

- 

— 

_ 

— 

i 

0 

2 

0 

0 

0 

0 

3 

0 

13 

Saturn V 

- 

- 

- 

- 

~ 

- 

- 

_ 

— 

- 

1 

2 

4 

1 

2 

2 

1 

0 

65 

Scout 

— 

- 

— 

- 

2 

1 

2 

6 

4 

i 

2 

4 

2 

2 

5 

5 

1 

6 

43 

Shuttle 

— 

- 

- 

_ 

- 

_ 

- 

— 

— 

- 

- 

~ 

~ 


- 

— 

- 

- 

4 

Thor Able 

_ 

1 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

Thor Agana 

- 

- 

- 

- 

- 

1 

0 

2 

2 

2 

1 

0 

2 

2 

0 

0 

0 

0 

21 

Thor Delta 

— 

— 

— 

2 

3 

9 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

Titan II 

— 

— 

_ 

— 

— 

— 

— 

1 

5 

5 

0 

0 

0 

0 

0 

0 

0 

0 

7 

Titan Centaur 


- 

- 

- 

- 

~ 

- 

- 

- 

- 

- 

- 

- 

- 

~ 

- 

- 

2 

2 

Vanguard 

- 

- 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

457 

TOTAL 

_ 

2 

5 

5 

10 

18 

11 

22 

24 

31 

26 

19 

21 

12 

15 

18 

13 

16 
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total 

7 

29 

10 

61 

154 

5 

6 
7 

13 

65 

43 

4 

12 

21 

11 

7 

2 
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Summary of Announced Payloads 


TOTAL 


1957 1958 

1959 1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1 

Argentina 

« „ 

_ „ 



„ 

„ 

.. 


_ 

.. 

_ 

.. 

- 

- 

- 

„ 

1 

AslaSat 

i~ — 

— — 

— 

— 

— 

-- 

— 

— 

- 

- 

— 

-- 

— 

— 

— 

— 

2 

ASCO 

» - 

— - 

- 

— 

- 

— 

- 

— 

— 

- 

- 

- 

~ 

— 

~ 

— 

5 

Australia 

— - 

- - 

- 

— 

— 

— 

- 

— 

1 

0 

0 

1 

0 

0 

0 

0 

3 

Brazil 

- - 

— - 

- 

- 

— 

- 

— 

— 

— 

- 

- 


— 

— 

— 

** 

11 

Canada 

— — 

- - 

- 

— 

— 

- 

— 

— 

- 

— 

— 

— 

— 

1 

1 

0 

30 

China 

— ~ 

- - 

- 

— 

— 

— 

— 

— 

— 

— 

— 

1 

1 

0 

0 

0 

49 

Cooperative * 

- 

— - 

- 

2 

0 

2 

3 

0 

2 

3 

2 

0 

6 

1 

1 

7 

2 

Czechoslovakia 

— — 

— *- 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

*- 

— 

— 

— 

30 

ESA 

«. ~ 

— — 

— 

— 

— 

— 

— • 

— 

— 

1 

1 

0 

0 

3 

0 

0 

27 

France 

_ _ 

~ - 

- 

- 

- 

- 

1 

1 

2 

0 

0 

2 

1 

1 

0 

0 

11 

Germany 

- - 

_ - 

- 

- 

- 

- 

- 

— 

- 

- 

*•* 

1 

0 

0 

0 

1 

13 

India 

— — 

— — 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— ■ 

— 

— 

— 

~ 

6 

Indonesia 

— — 

— — 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

- 

— 

— 

— 

1 

InMarSat 

— — 

— _ 

- 

— 

- 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

2 

Isreal 

- - 

— - 

— 

— 

— 

— 

— 

— 

— 

- 

— 

— 

— 

~ 

— 

— 

2 

Italy 

— — 

— — 

— 

— 

— 

— 

— 

— 

— 

- 

— 

- 

_ 

— 

— 

— 

53 

Japan 

— - 

— — 

— 

— 

— 

— 

— 

— 

— 

- 

— 

1 

2 

1 

0 

1 

2 

Mexico 

— — 

— — 

— 

— 

— 

— 

— 

— 

•— 

— 

— 

— 

— 

— 

— 

— 

7 

NATO 

— _ 

«. — 

— 

- 

— 

— 

— 

~ 

— 

— 

— 

1 

1 

0 

0 

0 

1 

Pakistan 

— - 

— _ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

-- 

— 

— 


-* 

1 

PanAmSat 

— — 

— - 

— 

— 

- 

— 

~ 

— 

— 

-- 

- 

— 

~ 

— 

— 

— 

2761 

Soviet Union 

2 1 

3 3 

4 

20 

17 

35 

66 

44 

66 

74 

70 

B8 

96 

88 

106 

95 

2 

Sweden 

— - 

— ~ 

- 

- 

- 

- 

- 

- 

- 

-- 

- 

-- 

- 

- 

- 

- 

18 

United Kingdom 

— — 

— ~ 

— 

~ 

— 

- 

— 

— 

- 

- 

1 

1 

1 

0 

0 

3 

1131 

United States * 

7 

11 17 

36 

53 

54 

72 

88 

102 

78 

63 

51 

30 

36 

28 

22 

15 

4172 

TOTAL 

2 8 

14 20 

40 

75 

71 

109 

158 

147 

149 

141 

125 

126 

144 

123 

130 

122 


* Separate Breakdowns Follow 
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Shuttle Approach and Landing Tests 


FUgM 

Flight Date 

Weight m 

Description ot Flight 

Captrve Inert 
Flight 1 

Feb 16. 1977 

64.717.0 

Unmanned inert Orbitar (Enterprise) mated to Shuttle Carrier Aircraft (SCA) to evaluate low speed performance and handing qualifies of Ortxter/SCA 
combmatjon. SCA Crew: Fitzhugh l. Fulton, Jr . Thomas C McMurtry, Vic Horton, and Skp Guidry Flight Tune 2 hours 10 meiutes 

Captrve inert 
Flrqhl 2 

Feb 22. 1977 

64,717.0 

Unmanned inert Orbiter (Enterprise) mated to SCA to demonstrate flutter free envelope SCA Crew: Fitzhugh L Fulton, Jr., Thomas C. McMurtry, 
Vc Horton, and Skip Guidry. Right Time: 3 hours 15 minutes. 

Captive Inert 
Flight 3 

Feb 25, 1977 

64.717.0 

Unmanned inert Orbrter ( Enter pnse) mated to SCA to complete flutter and stability testing SCA Craw Fitzhugh l Futon, Jr., Thomas C. McMurtry, 
Vic Horton, and Slap Guidry Fliqht Time: 2 hours 30 minutes 

Captive Inert 
Flight 4 

Feb 28. 1977 

64,717.0 

Unmanned inert Obiter (Enterprise) mated to SCA to evaluate configuration variables SCA Crew: Fitzhugh L. Fulton, Jr, Thomas C McMurtry, Vic 
Horton, and Skp Guidry Flight Time 2 hours 1 1 minutes 

Captive men 
Flight 5 

Mar 2, 1977 

65,142.0 

Unmanned inert Orbiler (Enterpnse) mated to SCA to evaluate maneuver performance and procedures. SCA Crew: Fitzhugh L. Futon, Jr. , A J Roy, 
Vic Horton, and Slop Guidry Right Time: 1 hour 40 minutes. 

Captive Active 
Right 1A 

JunlB, 1977 

66,462.3 

First manned captrve active flight with Fred W Haise. Jr and C Gordon Fullerton. Jr Manned active Orbiter (Enterpnse) mated to SCA tor initial 
performance checks of Obiter Flight Control System SCA Crew Fitzhugh L Fulton, Jr.. Thomas C McMurtry, Vc Horton, <rrt Skip Guidry Flight 
Time: 56 minutes 

Captive Active 
Flight 1 

Jun 28, 1977 

68.4623 

Manned captive active flight with Joe H Engle and Richard H Truly Manned active Obiter (Enterpnse) mated to SCA to verify conditions in preparation 
for free flight SCA Crew: Fitzhugh L. Futon, Jr. and Thomas C. McMurtry Right Time: 1 hour 3 minutes. 

Captive Active 
Right 3 

Jut 26, 1977 

68,4623 

Manned captive active flight with Fred W Haise, Jr and C. Gordon Fullerton, Jr. Manned active Orbiter (Enterprise) mated to SCA to verify conditions in 
preparation tor free flight. SCA Crew: Fitzhugh L. Fulton, Jr and Thomas C. McMurtry. Flight Time; 59 minutes. 

Free Flight t 

! Aug 12, 1977 

68.0396 

First manned free flight with Fred W. Haise. Jr. and C. Gordon Fullerton, Jr Manned Orbiter (Enterprise) with tailcone on, released from SCA to verify 
handling qualities of Orbiter. SCA Crew; Fitzhugh L, Fulton, Jr, and Thomas C, McMurtry. Flight Time: 53 minutes 51 seconds. 

Free Right 2 

Sep 13, 1977 

68,039.6 

Manned free flight with Joe H. Engle and Richard H Truly Manned Orbiter (Enterprise) released from SCA to verify characteristics of Orbiter, SCA 
Crew: Fitzhugh l Fulton, Jr and Thomas C. McMurtry Flight Time: 54 minutes 55 seconds 

Free Flight 3 

Sep 23. 1977 

68.4024 

Manned free flight with Fred W Haise, Jr. and C. Gorton Fullerton, Jr Manned Orbiter (Enterprise) released from SCA to evaluate Orbiter handling 
characteristics. SCA Crew: Frtzhugh L Fulton, Jr. and Thomas C McMurtry. Right Time: 51 minutes 12 seconds. 

Free Right 4 

Oct 12. 1977 

683175 

Manned free flight with Joe H Engle and R«hart H. Truly Manned Orbiter (Enterprise) with tailcone off and three simulated engine bells installed, 
released from SCA to evaluate Ortiler handling characteristics SCA Crew: Fitzhugh l Futon, Jr and Thomas C McMurtry Flight Time: 1 hour 7 
minutes 48 seconds. 

Free FNght 5 

Oct 26, 1977 

68.825.2 

Manned free flight with Fred W Haise. Jr. and C. Gorton Fullerton, Jr, Manned Orbiter (Enterprise) with tailcone off, released from SCA to evaluate 
performance of landing gear on paved runway. SCA Crew: Fitzhugh L, Fulton, Jr and Thomas C, McMurtry Flight Time: 54 minutes 42 seconds. 
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Soviet Spacecraft Designations 

ALMAZ: Study geology, cartography, oceanography, ecology, and agriculture, 
BUR AN (Snowstorm): Reusable orbital space shuttle. 

COSMOS: Designation given to many different activities in space. 

EXRAN (Screen): Geosynchronous comsat for TV services. 

ELEKTRON: Dual satellites to study the radiation belts. 

FOTON Scientific satellite to continue space materials studies. 

GAMMA: Radiation detection satellite. 

GORIZONT (Horizon): Geosynchronous comsat for international relay. 
GRANAT: Astrophysical orbital observatory 

INFORM ATOR: Collect and transmit mtormation for the Ministry of Geology, 
INTERCOSMOS: International scientific satellite. 

ISKRA Amateur radio satellite. 

KRISTALL: Morale carrying technical and biomedical instruments to MIR, 
KVAMT: MIR space station astrophysics module 
LUNA: Lunar exploration spacecraft. 

MARS: Spacecraft to explore the planet Mars, 

METEOR: Polar orbiting meteorological satellite. 

MtR (Peace): Advanced manned scientific space station in Earth orbit. 
MOLNIYA (Lightning): Part of the domestic communications satellite system 


NAOEZHOA: Navigation satelkte. 

OKEAN: Oceanographic salellils to monitor ice conditions. 

PHOBOS: International projeci to study Mars and its moon Phobos. 

POLYOT: Maneuverable sateikte capable of changing orbits. 

PROGNOZ (Forecast): Scientific interplanetary satellite. 

PROGRESS: Unmanned cargo flight to resupply manned space stations. 
PROTON: Scientific satellite to investigate the nature ol Cosmic Rays. 

RADIO: Small radio relay satellite for use by amateurs. 

RADUGA (Rainbow): Geosynchronous comsat for telephone, telegraph and 
domestic TV, 

RESURS: Earth resources satellite. 

SALYUT; Manned scientific space station in Earth orbit. 

SOYUZ (Union): Manned spacecraft lor flight in Earth orbit, 

SPUTNIK: Earty series of satellites la develop manned spaceflight, 

VEGA Two spacecraft international project to study Venus and Halley's Comet 
VENERA: Spacecraft to explore the planet Venus. 

VOSKHOO: Modified Vostok capsule for two and three Cosmonauts. 

VOSTOK (East): First manned capsule; placed six Cosmonauts in orbit. 

ZONO: Automatic spacecraft development tests Zond 5 was the first 
spacecraft to make a circumlunar flight and return safely to Earth. 
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I 1 NASA Astronauts 


NAME 

SERVICE 

MISSION 

POSTTION 

FUGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 

NAME 

SERVICE 

MGSK3N 

POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FUGHT TIME 





(HR:MW:SEC) (HR:MM) 

(HfliUWrSEC) 





[HR;KN;S£C) 

3 

1 

<HR:MM:$EC) 

Acion, law W„ PhD 

Civ 

STS-51F 

PS 

190:4526 


190:4526 

ftot*o. Kwd J.. Cd 

USAF 

STS-6 

Pit 

12023:42 


3865343 

Adamson. James C LLCd 

USA 

STS-2B 

US 

121: 0099 


33*2235 



STS-SlD 

Cd 

1675523 





STS43 

US 

2132226 





STS-51J 

Cd 

9744 38 



Ators, Thomas 0. Uaf 

USAF 

STS41 

US 

96:11 30 


96:1150 

Bolden, Charles F,Cd 

USMC 

STS 61 -C 

PM 

1460351 


267:1956 

AMnr, Ftfwir E, Jr, Cd 

USAF Ret 

GammM2 

p« 

66:34:31 

05:37 

2995356 



STS31 

PM 

121:1605 





Apoioll 

LMP 

195:1835 

02:i5 * 


Borman, Frank. Cd 

USAF Ret 

Gemini 7 

Cd 

3303531 


47736^13 

Men. Joseph P. PhD 

Civ 

STS-5 

US 

122:1426 


3135922 



ApdtoS 

Cd 

14700:42 





STS-5IA 

MS 

191:4456 

12:14 


Brand, Vance D. 

Civ 

Apollo 5oyuz CMP 

2172B23 


763 5444 

Ai-Saud, Salman 

Civ 

ST551G 

PS 

169:3852 


16938:52 



STS-5 

Cd 

122:1426 



Anders, W*am A, 0. Gen. 

USAF 

ApotoS 

LMP 

14750:42 


2065031 



STS41B 

Cd 

191:1556 



Apt. Jerome PhO 

Civ 

STS-37 

MS 

143:33:40 

10:49 

14333:40 



STS-35 

Cd 

2155630 



Arrnsvong, Nei 

Civ 

GeminiB 

Cd 

10:4126 



BrandenSBn, Daniel C., Cap) USN 

STS-8 

PM 

14556:43 


575:48:12 



Apdtoll 

Cd 

195:1635 

0232* 




STS-51G 

Cd 

1693852 



Bagran, James P.MD 

Civ 

STS-29 

MS 

1193852 


3375436 



STS-32 

Cd 

12056:49 





STS-40 

MS 

21 B: 15:14 



Bridges, Roy D„ Cd 

USAF 

STS-51-F 

PM 

190:4526 


1904526 

Bator, ElenS., MD 

Civ 

STS- 34 

MS 

1193924 


1193924 

Brown, Mark F„ LL Col 

USAF 

STS-28 

MS 

1215059 


2492826 

Bator, Michael A. Capt 

USN 

STS-43 

P# 

213:2226 


2132226 



STS-48 

MS 

128:28:17 



Bartoe Jghn-Qwid F . PhD 

Civ 

STS-51F 

PS 

190:4526 


190:4526 

Bud*. James F.,Cd 

USMC 

STS-51C 

MS 

733323 


490 2523 

Baudry, Pane*. U Col. 

FAF 

STS-SlG 

PS 

1693652 


169:3652 

' 


STS61A 

MS 

168:4451 



Bean, Alan F, Cap! 

USNRel 

Apc*ot2 

LMP 

2443625 

07:45 * 

1671:4529 



STS-29 

MS 

11938:52 





Skylab3 

Cd 

14275934 

02:45 




STS-48 

MS 

128:28:17 



BUha, _tohn£.,Cd 

USAF 

STS-29 

PM 

1193852 


4533B37 

Cabana, Robert O.U. Col 

USMC 

STS-41 

PN 

98:1150 


96:1150 



STS-33 

PM 

12056:49 



Cameron. Kenneth D. Cd. 

USMC 

STS-37 

P1I 

14333:40 


14333:40 



STS-43 

Cd 

2132226 



Carpenter. M Scott, Cd 

USNRel 

Aurora 7 

Cd 

45655 


45655 

BMwd, Guon S. Cd 

USAF 

STS-8 

MS 

145:06:43 


513:19:50 

Carr, Gerald P.,Coi 

USMC Ret Skytab4 

Cd 

2017:15:32 

15:48 

2017:1632 



STS-61A 

MS 

166:4451 



Carter, Manley. Cd 

USN 

STS-33 

MS 

1205649 


12056:49 



STS-39 

MS 

199:26:16 



Casper. John H„ Cd 

USAF 

STS 36 

Pit 

106:1823 


106:18:23 
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NASA Astronauts 


NAME 

SERVICE 

MISSION POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 

NAME 

SERVICE 

MISSION 

POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 





(HHMNSEC) 

1 

! 

(HRMNSEC) 





(HR:MIN:S£C1 

(HRMN) 

(HR:MIN5£C) 

Gam, t J. Make’ 

Crv 

STS-51D 

PS 

167:5523 


167:55:23 

HartsHeW, Henry W 

USAF Ret 

STS-4 

PH 

16909*0 


*82:5035 

Gamsai. Mare, PhD 

Civ 

STS4IG 

PS 

197:23:33 


1972333 



STS41D 

Cd 

1*4:560* 



Game*. Owen K_. PtO 

Civ 

Skyiab 3 

PH 

1*27:090* 

134* 

167*5628 



STS-61A 

Cd 

168:4451 





5TS-9 

MS 

247:47:2* 



Hauck, Frederick H„ Capt 

USN 

ST5-7 

Pit 

1*6:2359 


*350906 

Gemar, Charles 0. 


STS-38 

MS 

1175500 


24623:17 



STS-51A 

Cd 

I9i:4*:56 





STS48 

MS 

12828'17 





STS-26 

Cd 

9700:11 



Gibson, Edward G, PbO 

Civ 

Skyiab 4 

PH 

2017:15:32 

1520 

20171532 

Hawley, Sleven A., PhD 

Civ 

5TS-41D 

MS 

14*560* 


412:1600 

Obsen.RobenL.Cdr. 

U$N 

STS41B 

PH 

»91:15S5 


4422523 



STS-61C 

MS 

146.0351 





STS-61C 

Cdr 

1*60351 





STS-31 

MS 

121:1605 





STS27 

Cd 

1050537 



Henre. Karl G.. PhD 

Civ 

STS-51F 

MS 

190:4526 


190:4526 

Gtem, John H„ Jr. Cd 

USMCRe* 

Fr*ndsdp7 

Cdr 

4:5523 


4:5623 

Hennen. Thomas J. 

USA 

STS-** 

PS 

1705236 


1705236 

Godwin, bnda M. PhD 

Civ 

STS37 

MS 

1*333:40 


143:33 *0 

Harnda. Terence T Cd 

USAF 

STS-44 

PH 

170:5236 


1705236 

Gordon, Retard F . Jt„ Capt 

USN Ret 

Gemini 11 

PH 

71:1708 

0157 

315:5333 

hkeb. Retard J 

Crv 

STS39 

MS 

199:26:16 


19926H6 



Apdto 12 

CMP 

24*3625 



FMmers, David C,,UCd. 

USMC 

STS-SiJ 

MS 

974*38 


30103:11 

Grebe, Ftonakj J, Cd 

USAF 

STS-51J 

PH 

97:4*38 


19*4209 



STS-26 

MS 

9700:11 





STS-30 

PH 

96:56:25 





STS-36 

MS 

106:1823 



Gregory. Frederick D.. Cd 

USAF 

STS-51B 

PH 

1680846 


45906:11 

Hodman, Jeflery K. PhD 

Civ 

STS-51D 

MS 

167:55:23 

03:10 

38301:23 



ST&33 

Cd 

1200649 





STS-35 

MS 

2150600 





STS-44 

Cd 

170:5236 



Hughes Fullortt Miie Dr. 

Civ 

STS-40 

PS 

218:15:1* 


218:15:14 

Gnggs. S. David 

Civ 

STS 51 D 

MS 

1670523 

03:10 

1675523 

town, James 8 . Cd 

USAF Ret 

Apdto 15 

LMP 

295:1153 

1835 

* 295:1153 

Gnssorr. Virgil 1, U Cd. 

USAF 

"liberty Bel 

PH 

1537 


50837 

tens, Marsha S 

Crv 

STS 32 

MS 

2610037 


2610037 



Gemini 3 

Cd 

43300 



Janes, Gregory B 

Crv 

STS-51L 

PS 

NiA 


NrA 

Guherrer, Srtney M. U.Cd 

USAF 

STS-40 

PH 

21B:15:14 


218:15:14 

Jerregan, Tamara E, PhD 

Crv 

STS-40 

MS 

218:15:14 


218:15:14 

Haise. Fred W 

Civ 

Apdo 13 

IMP 

1*25*41 


1425*41 

Kereen, Joseph P, Cad 

USN Ret 

Skyiab 2 

PH 

6724949 

0330 

67249:49 

Hammond. L Blaine, Jr. Cd 

USAF 

STS-39 

Pit 

19926:16 


19926:16 

Lee. Mark C Mat 

USAF 

BTS-30 

MS 

96:5625 


96 56:25 

Harbaugh. Gregory J, 

Civ 

STS09 

MS 

19926:16 


19926:16 

Leeisma, Dawd C. Cd 

USN 

STS-«lG 

MS 

197:2333 

03:29 

318:23:42 

Han, Terry J 

Civ 

STS41C 

MS 

>674007 


1674007 



STS-28 

MS 

1210009 


121 0009 
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NASA Astronauts 


NAME 

SERVICE 

MSStON 

position 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 

NAME 

SERVICE 

MISSION 

POSITION 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 





<HR:MW:SEC) 

1 

1 

(HR-.MN5EC) 





(Hfi.MIN.SEC) 

(HR:MW) 

(HR:MIN:SEC) 

OniaMafeonS.,UCo( 

USAF 

STS-5K 

us 

733323 


733333 

Sdnwckart, Russel 

U 

Apoto9 

IMP 

2410054 

0107 

2410054 



STS-51L 

US 

m 



Scobee, France R (Dick) 

USAF Ret 

STS-41C 

Ptl 

167,40 07 


167:4007 

Overmyer, Robert F. Cd 

USMC 

STS-6 

Pit 

122:14:26 


29033:12 



STS-51L 

Cd 

N/A 





5TS-618 

Cd 

16808:46 



Scott OawdR .Cd 

USAF Ret 

Getnn* 

pn 

1041 26 


5*654:13 

Paries. Wifcam A.. Ma| 

USAF 

STS-SU 

PS 

97:44:3* 


97:4438 



Aoc4o9 

CMP 

24100:54 

01 01 


Panse, Ronald A. 


ST5-05 

PS 

215 0600 


2150600 



ApcteiS 

Cd 

295:1153 

'906 ‘ 


ParVer, Robert A. PhD 

Civ 

STS-9 

MS 

2*7:47:2* 


462:5324 

Study fw*. Paul 0 

Civ 

STS-41 G 

PS 

197:23.33 


1972333 



sts-sb 

MS 

2150600 



Seddon, M Rhea MO 

Civ 

STS-51D 

MS 

167:55:23 


3*6:1037 

Payton, Gary t, May 

USAF 

STS51C 

PS 

7333:23 


733333 



STS-40 

MS 

210:15:14 



Peterson, Donah) M. 

USAF Ret 

STS-6 

MS 

12023:42 

03:54 

1203342 

Shaw, Brewster H„ Col 

USAF 

STS-9 

Pit 

2474734 


5335232 

Pogue. VWfam ft , Cd. 

USAF Ret 

Skytab 4 

Ptl 

2017:1532 

13:34 

2017:1532 



STS-61* 

Cd 

16504:49 



Renter. KenrwtiS..JrCd 

USN 

STS-** 

Pit 

12*28:17 


12838:17 



STS-2S 

Cd 

1210009 



Resr* < JudHhA..PhD 

Civ 

ST5-410 

US 

144:5604 


14*5604 

Shepard. Alan B„ X. H Adn USN Ret 

"freedom 7 Pit 

1532 


216:17:19 



STS-Stt. 

MS 

m 





ApodoU 

Cd 

21601:57 

0923’ 


Riehants, RrchanJ N . Cd 

USN 

STS-28 

PI 

121 00:09 


219:1109 

Shepherd. WAarn M., Cap* 

USN 

STS-27 

MS 

10505:37 


203:1637 



STS-41 

Cdr 

90:1100 





STS-41 

MS 

9*1100 



Ride. Salty K, PhD 

Civ 

STS- 7 

MS 

14623:59 


3434732 

Shnver, Loren J„ Col 

USAF 

STS 51 C 

PH 

733323 


194493* 



STS-41 G 

MS 

1972333 





STS-31 

Cd 

121:1605 



Roosa. Smart K. Cd 

USAF Ret 

ApcAoH 

CMP 

216:10:57 


216:1057 

Slayiat OonaW K_, Maj 

USAF Ret 

ApoloSoyia CMP 

2172833 


2173833 

Ross. Jerry L, U. Cd 

USAF 

STM1B 

MS 

1650*49 

1230 

413:4406 

Smlh. Mchael J., C* 

USN 

STS-51L 

Pt 

N/A 


N/A 



STS-27 

MS 

1050537 



Sprrg. Sherwood C. U, C6 

USA 

STS-61B 

MS 

1650449 

1230 

16504:49 



STS-37 

US 

1433340 

1049 


Springer, Robert C.Cd 

USMC 

STS-29 

MS 

11938 52 


2373352 

Rireo.ManoJr UCdr 

USN 

STS-44 

MS 

1705236 


1705236 



STS38 

MS 

1175600 



5chrra, Water M . Jr, Cap! 

USN Ret 

Styna? 

Pit 

9:13:11 


295:133* 

Stated, Thomas P,, LL Gen 

USAF Ret 

GemhfiA 

PH 

255134 


50744:10 



Gemini 6A 

Cdr 

255124 





Gemi«9A 

Cd 

723100 





A**>7 

Cd 

2600903 





Apollo 10 

Cd 

19203:23 



Schmid. Hwrlson M , PhD 

Civ 

Apollo 17 

IMP 

3015159 

2204* 

301:51:59 



Apollo Soyuz Cct 

217:28:23 








'Lunar Surtace EVA 



• -Subortatal Flight 
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NASA Astronauts 


NAME 

SERVICE 

MISSION 

posmow 

FLIGHT TIME 

EVA 

TOTAL 
FLIGHT TIME 





(KfHANrSEC) 

1 

| 

(HR:MW:SEC| 

Stewart Robert L, Cot 

USA 

STS^tB 

MS 

191:15:55 

113? 

28900 33 



STS-51J 

MS 

97:4438 



SJfcran, Katoryn D, PhD 

Crv 

STS41G 

MS 

197:2333 

0329 

31039:38 



STS-31 

MS 

121:16:05 



Swigart. John l . Jr. 

Cw 

Apollo 13 

CMP 

142:54:41 


14254:41 

Thagaid, Norman E . MD 

Crv 

STS-7 

MS 

H6:23:59 


411:30:16 



STS-51B 

MS 

16808:46 





STS-30 

MS 

96:56:25 



Thornton, Kathryn 

Crv 

STS33 

MS 

12006:49 


12006.49 

Thornton, Wham E , MO 

Or 

STS-8 

MS 

14500:43 


313:1729 



STS-51A 

MS 

16800:46 



Thuct Pterre J . Li Cdr 

USG 

STS-36 

MS 

106:10:23 


106:1823 

Truly. FUJiard H.Capt 

USN 

STS-2 

Pit 

54:13:13 


19921:56 



STS-8 

Cdr 

14500:43 



van den Berg, Lodeve^ PhO 

Civ 

STS-51B 

PS 

16000:46 


16808:46 

van Horten. James 0 , PhO 

Civ 

STS-41C 

MS 

167:4007 

1006 

377:57:49 



STS-511 

MS 

170:17:42 

11:51 


Vaach, Charles Lacy 

USAF 

STS 39 

MS 

199:26:16 


19926:16 

Voss. James S. Lt.Col. 

USA 

STS-W 

MS 

1700206 


1705236 

Walter, Charles D. 

Civ 

STS-410 

PS 

144:5604 


47756:16 



STS- 51 D 

PS 

167:5503 





STSOIB 

PS 

16504:49 



Walter, Dawd M., Capt 

USN 

STS-51A 

PH 

191:44:56 


28842:27 



STS-30 

Cdr 

96:56:25 



Wang, Taylor G., PhO 

Ov 

STS^IB 

PS 

16808:46 


16800:46 

Wat2,PaJJ.,Capt 

USNFtel 

Skytab2 

Ph 

672:49:49 

01:44 

793:1331 



STS-6 

Cdr 

120 234? 




'lunar SuriaceEVA 


TOTAL 


L NAME SERVICE USStON POSITION FLIGHT TkUF ru* Hi lT.ut nuc 

1 




(HR:MIN:SEC) 

(HRlUN) 

(HR:1AN:SEC) 

j Wetoerbee, James, Cdr 

USN 

STS-32 

PH 

26100:37 


261 00:37 

Wh<e. Edward K.U Cd 

USAF 

Gemn4 

PH 

97:56:11 

00:23 

97:56:11 

E W*ami Donald E, Ca« 

USN 

STS-510 

PH 

167:55:23 


28734:47 



STS-34 

Cdr 

119:39:24 



Woiden, Allred M..Cd 

USAFRei 

ApdoiS 

CMP 

295:11:53 

0039 

295:11:53 

Young, John W.Caa 

USNftet 

Gflmn 3 

PH 

4:5300 


835:4133 



GemrviO 

Cdr 

70:46:39 





ApdolO 

CMP 

19203:23 





Apofc16 

Cd 

265:5105 

20:14* 




STS*1 

Cdr 

542002 





$TS9 

Cdr 

247:4724 
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Summary of United States Manned Space Fli 




MSSlON 

1 " 

MSSION 

CREWMEMBERS 

DURATION 

CREW HOURS 

STS-t ■ Columbia 

Youig. Cnppen 

|HR:I*N:SEC) 

54:2002 

' (HR:WNSEC) 
100:41 04 

5TS-2 - Cokrmbu 

Eng|e, Truly 

54:13:13 

100.26:26 

STS-3 - Cokrnba 

Lousma, Fdterton 

19234:45 

38*09:30 

STS-4 ■ Cdumba 

Mattngly, HartsJeto 

16909:40 

33019:20 i 

STS-5 ■ Cokmtea 

Brand, Overniy®, Alien, Lenor 

122:14:26 

488:57:44 

STS-6 - Chalenger 

Wertr, Bobko, Peterson, Musgrave 

120:23:42 

481:34:48 

STS-7 Challenger 

Cnppen. Hauch, Ride, Faban, Thagard 

146:23:59 

731:59:55 

STS^a • Challenger 

Truly, Brandenston. D, Gardner, BWord, 
W Thom ten 

M5O043 

725:43:35 

STS-9 • Cokmtea 

Young, Shaw, GamoB, Parker, 
UcWenberg, UertiokJ 

247:47:24 

1486:4454 

STSaiB - Chalenger Brand. Gbson, MeCandtas, McNair, 

191:15:55 

956:1935 


Siewan 


STS-4IC ■ Challenger 

Cnppen. Scobee. van Hoden. G Nelson. Had 

167:4007 

838:20:35 

STS-41D ■ Oscovery 

HansteW, Coats, Resn*. Hawley, Mulane, 
C Walter 

144:56,04 

869:3634 

STS-I1G - Chattenger Cnppen, McBnde. Rbe. Sullivan. Leetsma. 

197:23:33 

1381:44:51 

STS-51A • Drscwery 

Gameau, Sady-Power 


Hauck, D, Walter, Gardner, A, Ftsher, AUen 

191:44:56 

958:44:40 

STS-StC • Discovery 

Mattingly, Shnver, OnnJta. Bud*, Payton 

73:33:23 

367:46:55 

STS-510 - Disoovery 

Babko, VWkams, Seddon. Hodman, Grogs. 
C Walter. Gam 

167:55:23 

117527:41 

STS-51B - Chalenger Overmyer. Gregory, Lrri, Thaoard, 

16800:46 

117701:22 


W Thomion. van den Berg. Wang 



STS-51G ■ tkscovery 

Brandensiein, Creditor. Luod, Fabian, 
Nagd. Baudiy. Al-Saud 

169 38.52 

11873234 

STS-51F Chalenger 

Fiilerton, Bridges, Musgrave, England, 
Henze, Acton. Bairtoe 

190:4556 

1335:1832 

STS-511 ■ Discovery 

Engle, Covey, van Hohen, Lounge, W. Ftsto 

170:17:42 

651:2830 

STS-51J • Alanus 

Bobko. Grabe, HUmers, Stewart, Pales 

97:44-39 

48053:10 


WSSKM 

DURATION 

(HH;I8N:&E£) 


STS-26 - Discorery 
STS-27 - Adar*s 
STS-29 ■ Discovery 
STS-30- Allants 
STS- 28 - ColuntMa 
STS-34 ■ AJlants 
STS-33 Decovery 
STS-32 • Cdumtw 
STS-36 • Allants 
STS31 • Discovery 
STS41- Discovery 
STS 38 - Allants 
STS-35 - Cduntea 

STS-37 • AUants 
STS-39 • Discovery 


STS43 * Atants 
STS48- Discovery 
STS44 • AUants 


' HartsfceW. Nagel. Bud*. BMord, CXnbar, 
Furrer, Messerschmkl, OckNs 
Stew, O’Connor, Weave, Spmg. Ross. 

Nen Veta.C Walker 

R Gtoson, Bolder, Chang Dttz. Hawley, 

G N*icn. Center. B. Meison 
' Scobee. Smith. Resn*. OnuiAa, kfeNav. 

Jarvis. UcAuifte 

Hauck. Covey. Lounge, rtvnere, G Nelson 
R GOsor, Gardner. hUane. Ross. Shephwd 
Coats. Blaha, Bagar, Buchi. Spnnger 
Walter. Grafae. Thagard, Cteave, Lee 
Shaw, ftcftards. Leetsma, Adamson, Brown 
Wttams, McCiJy. Baker. Chang 0*i, Lucid 
Gregory. Blaha, Mugrave. K Thomson. Carter 
Brandensieirt, Weiherbee. Dunbar. kms. Low 
Cr«ghion, Casper. HUmers, Mulane. Thuol 
Shnver. Bolden. UcCandtess. Hawley. StAvan 
Richards. Cabana. Melmck. Shepard, Akers 
Covey. Spnnger. Meade. Culberson, Gemar 
Brand. Lotmge, Hodman, Parker, 

G. Gardner. Panse. Ourrance 
Nagel. Cameron. Ross. Apt, Godwin 
Coats. Hammond, Harbaugh, Hieb. McUonagle. 
BMord. Veach 

Guienez. Seddon, Bag an, Jermgan. Gadney. 
Hugfies-Fjfort, O’Connor 
Btoha, Baker. Lucid. Low, Adamson 
Craghton, Reighder, Bud*. Brown. Gemar 
Gregory, Henhdts. Musgrave, Rltico, Voss, 
Hennen 


six#* 4 


TOTAL SHUTTLE FLIGHTS 38 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Dale Landing Dale Craw 

Payloads and Experiments j 

STS-l V 12^1981 Apr 14. 1981 Cdr: John W. Young 

Deployable Payloads; None 

3 AClP (Aerodynamic Coefficient Identification Package) 

Columbia KSC DFRF Pit; Robert L. Crippen 

Attached PIB Payloads: 

Package) 


1 . Passive Sample Anay 

GAS (Getaway Special): None 


2 . DFI ( Devetopm ent Flight Instrumentation) Pallet 

Crew Compartment Payloads: None 

Mission Duration; 54 hrs 20 min 32 sec 


Special Payload Mission Kits: None 

STS-2 Nov 12. 1981 Nov 14, 1981 Cdr; Joe Henry Ergte 

Deployable Payloads: None 

2. DFI (Development Fight Instrumentation) Pallet 

Columbia KSC DFRF Pit: Richard H. Truly 

Attached PLB Payloads: 

3. AC IP (Aerodynamic Coefficient Identification 


1 . OFT (Orbital Fight Test) Pallet: 

Package) 

Mission Duration; 54 hrs 13 min 13 sec 

a. MAPS (Measurement ol Air Pollution From 

4 . IECM (Induced Environment Contamination Monitor) 


Satellite) 

5 OST A- 1 (Office of Space and T errestrial 


b. SMIRR (Shuttle Multtspectral Infrared Radiometer) 

Applcations) 


c. SIR (Shuttle Imaging Radar) 

GAS (Getaway Special): None 


d. FILE (Features tdeobficaifon and Location 

Crew Compartment Payloads: None 


Experiment) 

Special Payload Mission Kits: 


e OCE (Ocean Color Experiment) 

i . RMS (Remote Manpulaior System) SJN 201 

STS -3 Mar 22. 1982 Mar 30, 1982 Cdr: Jack R. Lousma 

Deploy able Payloads; 

2. DFI (Development Fight Instrumentation) Pallet 

Columbia KSC White Sands Pit; Charles G Fullerton 

i . Plasma Diagnostic Package 

3. ACIP (Aerodynamic Coefficient klentilication Package) 


Attached PLB Payloads: 

4. IECM (Induced Environment Contamination Monitor) 


i , OSS {Office of Space Science)- 1 Palet 

5. OSTA-i (Office oi Space and Terrestrial Applications) 

Mission Duration; 192 hrs 4 min 45 sec 

a. Plant Lgnihcantion Experiment 



b. SMIRR (Shuttle Muttispectral Infrared Radiometer) 

GAS (Getaway Special): None 


c. SIR (Shuttle imaging Radar) 

Crew Compartment Payloads: None 


d. FILE (Features Identification and Location 



Experiment) 

Special Payload Mission Kits 


e OCE (Ocean Color Expenment) 

1 . RMS ( Remote Manipulator System) S/N 201 
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Summary of Shuttle Pay loads and Experiments 


Ftigtii Launch Date Landing Date Crew 

STS4 Jun27. 1962 JuM, 1982 Cdr; Thomas K, Mattingly II 

Columbia KSC DFRF Pit: Henry W. HarlsfieW, Jr. 


Mission Duration: I69hrs9nwi40sec 


STS-5 Nov 11, 1982 Nov 16, 1982 Cdr: Vance DeVoe Braxj 
Coiumba KSC OFFIF Pit: Robert F. Overmyer 

MS: Joseph P. Allan 
MS: Wiiam B. Lenoir 

Mission Duration: 192 hrs 4 min 45 sec 


Payloads and 

Deployable Payloads: 

1 lECM (Induced Environment Contamination Monitor) 
deployed/reberthed by RMS 

Attached PLB Payloads: 

1 . DFI (Development Flight Instrumentation) Pttlel 
Department ot Defense 
1. DOD 82-1 
GAS (Getaway Special} 

1. Utah State University 

a. Drosophila Meianogaster (Suit Hy) Growti 
Experiment 

b. Antemia (Brine Shhmp) Growth Experiment 

c. Surface Tension Experiments 

d. Composite Curing Expenment 

e. Thermal Conductivity Experiment 

f Microgravity Soldering Experiment 

Deployable Payloads: 

1 SBS-C/PAM-D (Satellite Business Systems! 

Payload Assist Module) 

2. ANIK-C/P AM D (T etesai Canada, Ltd/Paytoad 
Assist Module) 

Attached PLB Payloads: 

1 DFI (Development Flight Instrumentation) 
a, EIOM (Effects ot Interaction of Oxygen wrth 
Materials) 

b ISAL (Investigation of STS Atmosphenc 
Luminosities) 


g. Root growth of Lenina Minor L. (Duckweed) in 
Microgravity 

h. Homogeneous AHoy Experiment 

i. Algal Microgravity Bioassay Experiment 
Crew Comparbnent Payloads 

1 . MLR (Monodisperse Latex Reactor) 

2 . CFES (Continuous Flow Electrophoresis System ) 

3. SSIP (Shuttle Student Involvement Program) 

S404: Effect of Prolonged Space Travel on Levels of 

Tri valent Chromium in the Body 
S405: Effect of Diet. Exercise, and Zero Gravity on 
Lipoprotein Profiles 

4. VPCF (Vapor Phase Compression Freezer) 

Special Payload Mission Kits 

1 RMS (Remote Manipulator System) S/N 201 

GAS (Getaway Special) 

1 , G-026: ERNQ/Stabity of Metallic Dispersions 
(JSC PIP 14021) 

Crew Compartment Payloads 

1. SSIP (Shuttle Student Invofvement Program) 

a. SE81-5 ■ Crystal Formation in Zero Gravity 

b. SE81 -9 - Convection in Zero Gravity 

c. SE81-2-GrowthotPorifera 
Special Payload Mission Kits 

i Mission Specialist Seats (2) 
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Summary of Shuttle Payloads and Experiments 


Pboht Launch Due Landing Dot* Craw 

Payloads and Experiments 1 

STS -6 Apr 4. 1963 Apr 9, 1903 C6: PaulJ.Weitz 

Challenger KSC DFRF Pit: KarotJ. Bobko 

MS: Donald H Peterson 
MS: Story Musgrave 

Mission Duration: 1 20 hrs 23 min 42 sec 

Deployable Payloads: 

1 . TDRS-A/lUS (Tracking and Data Relay Satellite/ 
Inertial Upper Stage) 

Attached PLB Paytoads: 

1. CBSA (Cargo Bay Stowage Assembly 
GAS (Getaway Special) 

1 G-005: Asahi Shmban. Japan 

2. G-049: U S. Air Force Academy 
3 G-381: Park Seed Company 

Crew Compartment Paytoads 

t . CFES (Continuous Flow Electrophoresis System) 

2. MLR (Monodisperse Latex Reactor) 

3. RME (Radiation Monitonng Experiment) 

4 NOSL (Night/Day Optical Survey of Lightning) 
Special Payload Mission Kits 

1 . Mm -MADS (Modular Auxilary Data System) 

2. EMU (Extravehicular Mobility Unit) 

STS 7 Jun 18, 1963 Jun24, 1963 Cdr: Robert LCnppen 
Challenger KSC DFRF Pit: Frederick H Hauck 

| MS: John M Fabian 

MS: SalyK Ride 
MS: Norman E, ThaganJ 

Misston Duration: 146 hrs 23 min 59 sec 

Deploy tbit Paytoads: 

t. ANIK-C/PAM-D: Teiesal Canada Satellite 
Upper Stage) 

2. Palapa-BVPAM-D: Indonesian Satellite 

3. SPAS (Shuttle Palet Satellite)-01 
Unberthing/Berthing Tests 

Attached PLB Peytoads: 

1 1 . OSTA (Office ol Space and Terrestrial 
Applications} -2 

2 CBSA (Cargo Bay Stowage Assembly) 

GAS (Getaway Special) 

1 . G-033: California Institute of Tech • Plant 
Gravirecephon and Liquid Dispersion 

2. G*O08: Edsyn, Inc - Soldering of Material 

3. G-002: Kayser Threde, w Germany * Youth Fair 
Experiment 

4 G-009 Purdue University - Geotropism Fluid 

Dynamics and Nuclear Particle Velocity 

5. G 305: U.S Air Force and National Research Labs - 
Ultraviolet Spectrometer 

6. G-012: RCA. Camden, NJ Schools ■ Ant Colony 

7. G-345: Goddard Space Right Center and National 
Research Labs - Payload Bay Enwonment 

Crew Compartment Paytoads 

1 . CFES (Continuous Flow Elecbophoresis System ) 

2. MLR (Monodtsperse Latex Reactor) 

3. SSIP (Shuttle Student Involvement Program) 
Special Payload Mission Kite 

i . RMS (Remote Manpulator System) S/N 201 
2 TAGS (Text and Graphics System) 

3. Mim-MADS (Modular Auxiliary Data System) 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Date landing Date Crew 

STS-41B Feb 3. 19&4 Feb 11, 1964 Cdr: Vance 0 Brand 

Challenger KSC KSC Pit Robert l Gibson 

MS: Bruce McCandtess 
MS: Robert L Stewart 
MS: Ronald E. McNair 

KAssion Duration: 191 hre 15 men 55 sec 


Payloads end 

Deptoyabte Payloads: 

1 Westar VVPAM D - Western Union Communications 
Sate«ite/Payioad Assist Module 

2 . Palapa-B/PAM D Indonesian Communications 
Satellite/Payload Asset Module 

3. SPAS (Shuttle Pallet SatelWe}-Oi - Not Deployed 
due to RMS anomaly 

4. IRT (Integrated Rendezvoud Target) - Failed to 
inflate due to internal failure 

Attached PIB Payloads: 

1 . MFR ( Manipulator Foot Restraint) 

2 . SESA (Special Equipment Stowage Assembly) 

3.. Cinema 360 - High Quality Motion Picture Camera 

GAS (Getaway Special) 

1 G-004: Utah Slate Unwersily/Aberdeen University 

2. G-006: Utah Stale University/University of Utah/ 
Brighton High School 

3. G-051: General Telephone Labs 

4. G-309: U.S. Air Force 

5. G-349: Goddard Space Right Center 
(re: flight STS^S) 


Crew Compartment Payloads 

1 , ACES (Acoustic Containertess Experiment System) 
2 IEF (Isoeieclnc Focusing) 

3. Cinema 360 Camera 

4. Student Experiment SEBi -10 - Effects ot Zero g 
on Arthritis 

5. MLR (Monocfaperse Latex Reactor) 

6. RME (Radiation Monitoring Experiment) 

Special Payload Mission Kits 

1 . RMS (Remote Manipulator System) S/N 201 

2 . MMU (Manned Maneuvering Unit)- 2 

3. Mini-MADS (Modular Auxiliary Data System) 

4. Galley 
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Summary of Shuttle Payloads and Experiments 


F fight Launch Dale Landing Date Crew 

Payloads and Experiments I 

STS-41G Oct 5. 1984 Oct 13, 1984 Cdr: Robert L. Crtppen 

Deployable Payloads: 

GAS (Getaway Spedal) 

Challenger KSC KSC Pit: Jon A McBride 

1 ERBS (Earth Radiation Budget Sahdtte) 

t GO07 Alabama Space and Rocket Center - 

MS: Kathryn D. Sullivan 

Attached PLB Payloads: 

Solidification of lead -anti mory; and aluminum-copper 

MS: Sally K. Ride 

1 OSTA-3 (Office ol Space and Terrestrial 

student expenment 

MS: David D Leetsma 

Applications) 

2. G032 ASAHI National Broadcasting Corp Japan - 

PS: Marc D. Gameau 

a. SIR-B (Shuttle Imaging Radar) 

Surface tension and viscosity; and materials experiment 

PS: Paul D Scully-Power 

b. FILE (Feature Identification and Location 

3. G306: Air Force and U,S Naval Research Laboratory 

Mission Duration; 197 hrs 23 min 33 sec 

Experiment) 

Magnetosphere 


c. MAPS (Measurement ol Air Pollution from 

Energy Heavy Ions Search m the Inner Magnetosphere 


Satellite) 

4. G469 Goddard Space Fkght Center - Cosmic Ray 


2. LFC (Large Format Camera) 

Upset Experiment (CRUX) 


3. ORS (Orbital Refueling System) 

5 G038 Marshall-McShane - Vapor Deposition of Metals 


a SAE (Solar Array Experiment) 

And Non-Metals 


b. DAE (Dynamic Augmentation Experiment) 

6. G074. McDonnell Douglas Company Study Proposed 


c. SCCF (Sdar Cell Calibration FaeiMy) 

Propellant Acquisition System 


Crew Compartment Payloads 

7. G01 3: Kayser Threde, West Germany - Verify 


. APE (Auroral Photography Experiment) 

Transport Mechanism in Halogen Lamps Performance 


2. CANEX (Canadian Expenments) 

in Extended Micro-g 


a. VISET 

8. G5 1 8 Utah State Univsersity - Study Solar Flux 


b. ACOMEX 

Separation, Capillary Waves on Water Surface, and 


c, OGLOW (Orbital Glow and Atmospheric 

Thermo-Capillary Flow in Liquid Columns 


Emissions) 

Special Payload Mission Kits 


d. SP6AM (Sun Photometer Earth Atmosphere 

1 . RMS (Remote Manpulator System) Sff4 302 


Measurement) 

2. Galley 


3. (MAX Camera 

3. MMU (Manned Maneuvering Units) - 2 


4. RME (RacSation Monitoring Experiment) 

4, EMU (Extravehicular Mobility Units) - 3 



5. PSA (Provisions Stowage Assembly) 
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Summary of Shuttle Payloads and Experiments 


Right Launch Date Landing Date Crew 

Payloads end Experiments 

STS-51A Nov 8, 1964 Nov 16, 1984 Cdr: Frederk*H. Haudt 

Deployable Payloads: 

GAS (Getaway Special): None 

Dtsccvery KSC KSC Ptt; David M. Walker 

1 Telesat-H (ANIK)-D2/PAM-D - fceiadian 24 channel 


MS: Joseph P. Alien 

; communications satellite. 

Special Payload Mission Kits 

MS: Anna L. Fisher 

2. Syncom IV- 1 - Synchronous Communications 

1 , RMS (Remote Manipulator System) S/N 301 

MS: Data A. Gardner 

Satellite, also called Leasat, leased to US. Navy 

2 , MMU (Manned Maneuvering Units) (2) 

Mission Duration: 191 hrs 44 min 56 sec 

Retrieved Payloads: 

3. EMU {Extravehicular Mobility Uruts) (3) 


1. Palapa-B2 Deployed during mission STS 41 -B. tailed 

4. PSA (Provisions Stowage Assembly) (2) 


to achieve proper transfer orbit due to PAM-D failure 

5. Satellite Retrieval Hardware: 


2. Westar-VI - Deployed during mission 4 1 B. failed to 

a Modified Spacelab Pallet (2) 


achieve proper transfer orbit due to PAM-D failure 

b. MFR (Manipulator Foot Restraint) (2) 


Attached PLB Payloads: None 

c. Stinger Adapter (2) 


Crew Compartment Payloads 

d. Satellite Adapter Trunnion (2) 


1 DMOS ( Diffusive Mixing of Organic Solutions) 

e. Berthing A Frame 


3M Corp 



2 RME {Radiation Mom ton ng Experiment) 


STS-51C Jan 24, 1985 Jan 27, 1985 Cdr, Thomas K, Mattingly 

Deployable Payloads: 

Crew Compartment Payloads 

Discovery KSC KSC Pit: Loren JShriver 

Data not available, DOD Classified Mission 

Data not available, DOD Classified Mission 

MS: Ellison S. Onizuka 

Attached PLB Payloads: 

Special Payload Mission Kits 

MS: James F. Buchli 

Data not available, DOD Classified Mission 

1 RMS (Remote Manipulator System) S/N 301 

PS: Gary E Payton 

GAS {Getaway Special) 

2, Other data not available, DOO Classified Mission 

Mission Duration: 73 hrs 33 min 23 sec 

Data not available, DOD Classified Mission 
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Summary of Shuttle Payloads and Experiments 


Right Launch Date Landing Data Craw 

Payloads and Experiments f 

STS S1D Apr 12. 1985 Apr 19. 1985 Cdr: Karol J Bobko 
Dtsawery KSC KSC Pit: Donald E Williams 

MS: M.RheaSeddon 
MS: S. David Griggs 
MS: Jeffrey A . Hoffman 
PS: Charles D. Walker 
PS: E.J.Garn 

Mission Duration: I67hrs55min23sec 

Deployable Payloads: 

1 . Syncom IV-3 ■ Synchronous Communications 
Satellite, built by Hughes, third in a senes of 4, leased 
to the Navy. 

Faled to activate after nominal deploy from Orbiler 

2. Tetesat 1 (Anik C- 1 )/PAM-D - Canadian 
communications satetMe Placed m 3 year storage 
orbit. 

Attached PLB Paytoads: Nona 
GAS (Getaway Special) 

i GO 35 - Asahi National Broadcasting Corp, Japan 

a. Surface tension and viscosity 

b, Alloy, lead oxide and carbon fiber 

2. G47i - Goddard Space Flight Center. Thermal 
Engineering Branch Capillary Pump Loop (CPU) 
Priming Experiment 

Crew Compartment Paytoads 

1, CFES III (Continuous Flow Electrophoresis System) 

2. AFE (American Fight Echocardiograph) 

3. PPE (Phase Partitioning Experiment) 

4, SSIP (Shuttle Student Involvement PtDgram) (2) 
a Com Statolith 

b, Brain Cell 

Special Payload Mission KHs 

1 . RMS (Remote Manipulator System) S/N 301 

2. PSA (Provision Stowage Assembly) 

3. MADS III (Modular Auxiliary Data System) 
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Summary of Shuttle Payloads and Experiments 


Fltghl launch Date Landing Data Craw 

STS-5tB Apr29. 1985 May 6, 1985 Cdr: R. F. Overmyer 
Challenger KSC OFRF pit: F. D Gregory 

MS: DonL. Und 
MS: Norman £ Thagard 
MS: William E. Thornton 
PS: Lodewijh Vandenberg 
PS: Taylor Wang 

Mission Duration: 168hrs8min46sec 


Deployable Payloads: ' 

Refer to GAS Section 
Attached PLB Payloads: Spacdab 3 

1 . Materials Processings Space 

a. Solution Growth of Crystals in Zero Gravity 

h Mercuric todide Crystal Growth, Vapor Crystal 
Growth System (VCGS) 
c Mercury Iodide Crystal Growth (MICGJ 

2 Technology 

a Dynamics of Rotating and OscHJatmg Free Drops 
(DROP) 

3. Environmental Observations 

a Geophysical Fluid Flow Cel Experiment (GFFC) 

b. Atmosphere Trace Molecule Spectroscopy 
(ATMOS) 

c Very Wide Field Gataatc Camera (VWFGC) 
d. Aurora Observation 

4. Astro Physics 

a. Studies of the lonizaton Stales of Sotar and 
Galactic Cosmic Ray Heavy Nuclei (ION) 

5. Life Sciences 

a Research Animal Holding Facility (RAHF) 

b. Unne Monitoring Investigation (UMI) 

c. Autogenic Feedback Training (AFT) 


GAS (Getaway Special) ~~ 

1. G010 -NUSAT, Northern Utal Satellite Weber Stale 
College, Utah, Utah State University, and New Mexico 
State University. First successful payload ejection from 
a GAS canister. 

2. G303 - GIOMR, Global Low Orbiting Message Relay 
Satellite. Oefense Systems. Inc . McLean, VA Fated 
to ejecl (ram GAS canister. 

Crew Compartment Payloads 

1. UMS: Unne Monitoring System 

Special Payload Mission Kits 

1 . Airlock 

2. Long Transfer Tunnel 

3. Galley 

4. MPESS - Mission Peculiar Equipment Support 
Structure, carried ATMOS and ION. 




PI 

MM 


( 

n 

M 

Mat 

i 

N 

, . 


Pad 

y 

I 

N 


had 

u 

i 

M 


p~d 

y 

( 

N 

4 


MP 

u 

k 

H 


pfiM 

i 

1 ■ 

M 

t . 

y/ to-M 

toid 

u 

w 

j/ 

to* 

* 

M 


M 

(R 1 

i 

w 

fc: ‘*4 

M 

* 4 

1 

N 

pTssj 

M 

r i 

m 


! * 

r 4 

U 

r-'cf 

M 

t 4 

M 

► i 

rv| 

M 

l 4 

£4 

> i 

: t 

k 4 

W 

i* 1 

; i 

k 4 

| 

u 

t- "i 

M 

l 4 

u 


M 

V \ 

u 


> 

Nd 

Sr -4 

1 

u 

f .-d 

M 



f! 


M 

k‘ i 

PI 

| 



r; 

M 


n 

M 

t-i 

ri 

i. : 

t i 

w 

i ; 

\ < 

, f 

H 

)v4 

M 

M 

P>.s4 

H 

► i 


w 

w 

toM 

N 

i 

M 

r* i 

H 

■N 

r"N 

N 

♦ 

IN 


/H 

rrt 

/ 

/ pi 

. i 

in 

ton* 

|PWl / 

/ 

/ 

p!T$s 

N 

* 

V 

M 

lr-1 

r~-1 

m 

\ 

Irri 


m 

Wm 


N 


rv| 

W 

m 


H 


h 

r 

h 

t 

u 

(s 

t 

t 

P 

r i 

r 1 
r i 
r .1 
r i 
t i 
r i 
f 1 
t i 

r i 




3 


Summarv of Shuttle Payloads and Experiments 


Flight Launch Date Landing Dele Crew 

Payloads and Experiments 1 

STS-51G Ape 29, 1985 May 6. 1985 Ctf: Damel Brandenstem 

rWJjM.fkKk Pitt4rmfU - 

ueptoyaoie niyiows. 

GAS (Getaway Special) 1 

Discovery KSC EDW PI: John 0. Creighton 

1 . Teistar-3D/PAM D Hughes 376 Communications 

1 G007 - Alabama Space and Rocket Center/Marshall 

MS: John M Fabian 

Satellite with McDac Payload Assist ModUe 

Amateur Radio Club - 

MS: Steven R, Nagel 

Booster Owned by AT&T Co 

a. Solidification of Metals 

MS: Shannon W. Load 

2. AR ABSAT • A/P AM -D : Aerospatiale Communication 

b Crystal Growth 

PS: Patrick Baudry 

Satellite with McDac Payload Assist Module Booster. 

C. Radish Seed Root Study 

PS: Pnnce Sultan Salman 

Owned by Saudi Aratwn Communications 

d. Radio Transmission Experiment 

AJ-Saud 

Organization 

2. G025 - ERNO ■ Dynamic Behavior oHjqwd 

Mission Duration: i6Bhrs8 min46sec 

c Mercury Iodide Crystal Growth (MICG) 

Propellants in low*g 


3. MORELOS-A/PAM-D : Hughes 376 Communications 

3 G027: DFVLR of West Germany - Manganese - 


Satellite with McDac Payload Assist Module Booster 

Bismuth production in mcro-g 


Owned by Mexican Communications and 

4 , G034: Dckshire Coors. Texas High School Students 


Transportation Agency 

a. 12 Biologicai/physical science epenments 


4. Spartan-1 : Shuttle Parted Autonomous Research 

b. 1 Microprocessor controler 


Tool for Astronomy 

5. G3U U5AF and USNRL • SURE (Space Ultraviotet 


a. SPSS: Spartan Flight Support Structure 

Radiation Experiment) 


b. REM Reiease/Engage Mechanism 



c. SEC: Scientific Experiment Carrier 

Crew Compartment Payloads 


The SEC was released and retrieved using REM and 

1 ADSF • Automated Directional Solidification Flumace 


RMS (Remote Manipulator System) 

2. FEE • French Echocardiograph Experiment 



3. FPE - French Postural Experiment 


Attached PLB Pay toads: None 

4. HPTE • High Precision Tracking Experiment 



Special Payload Mission Kits 



1 . RMS (Remote Manipulator System) &N 301 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landing Date Crew 

STS-51F Jut 29, 1985 Aug 6,1985 Cdr: Charles Fullerton 
Challenger KSC EDW PH: Roy 0. Bridges 

MS: F. Slory Musgrave 
MS; Anthony W. England 
MS: KariG Henize 
PS: Loren W Acton 
PS: John-Davtd Bartoe 

Mission Duration; 190hfs45mm26sec 


Payloads a 

Deploy able Payloads: 

i Ejectable Plasma Diagnostic Package, Exp No 3, 
second light ol PDP (STS-3 first flight). First flight 
as free flyer to sample plasma away from Shuttle 

An ached PL0 Payloads: Spacefat>2 

1. Plasma Physics 

a Deployable/Retrievable Plasma Diagnostic 
Package (PDP) (Exp 3) 

0. Ptassma Depletion Experiments for Ionospheric 
and Radio astronomical Studes (Exp 4 ) 

2. Astrophystcal Research 

a. Small Netium Cooled Infrared Telescape (IRT) 

(Exp 5) 

0. Hard X-ray Imaging of Cluster at Galaxies and 
Other Extended X ray Sources (XRT) (Exp 7) 
c. Elemental Composition and Energy Spectra of 
Cosmic Ray Nuclei (CRNE) (Exp 4) 

3. Solar Astronomy 

a. Solar Magnetic art Velocity Field Measurement 
System (SOUP) (Exp 8) 

b. Coronal Helium Abundance Spacelab Experiment 

(CHASE) (Exp 9) I 


c. High Resolution Telescope and Spectrograph 
(HRTSJ (Exp 10) 

d. Solar Ultraviolet Spectral kradiance Monitor 

(SUSIM) (Exp 11) 

4. Technology 

a Properties of Superflmd Helium Zero-g (SFHe) 
(Exp 13) 

GAS (Getaway Special): None 

Crew Compartment Payloads 

1 . Lite Sciences 

a. Vitamxt D Metabolites and Bone Demineralization 
(Exp 1) 

0 The Interaction of Oxygen and Gravity Induced 
Ugnificabon (Exp 2) 

c. Shuttle Amateur Radio Experiment (SAREX) 

d. Dispenser Technology Experiment Dispensing 
Cartwnated beverages in Micro-g 

e. Protein Crystal Growth 

Special Payload Mission Kits 
1 RMS (Remote Manipulator System) S/N 302 
Z Galley 
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Summary of Shuttle Payloads and Experiments 


Flight launch Data landing Data Craw 

Payloads and Experiments 1 

STS-511 Aug27, 1965 Sep3, 1965 Cdr Joe H. Engle 

Deployable Payloads: 

Attached PLB Payloads: None 

Discovery KSC EDW Ptt: Richard 0 Covey 

MS: James van Hoflen 
MS;: John M. lounge 
MS: William F. Fisher 

1. A$C-l /PAM-0: American Satellite Company, first 
ol two sateites bull by RCA and owned by a 
partnership between Fairchild Industries and 
Continental Tetecon Inc PAM-D Payload Assist 

GAS (Getaway Special): None 
Crew Compartment Payloads 

Mission Duration: 97 hre 44 min 38 sec 

Module butt by McDonne# Douglas *D* rd cates 
used for lightweight satelites, less than 2,250 bs 
2 AUSSAT-i /PAM-D: Austrakan Communcations 
Satellite, owned by Aussat Proprietary ltd , bull by 
Hughes Communications International, Model HS376 
3. SYNCOM l\M: Synchronous Communcations 
Satellite. Last in a series ot lour satellites built by 
Hughes Communication Services and leased to the 
Navy. Referred to as LEASAT when deployed 
Failed to function after reaching correct 
geosynchronous orbit- 

t. PVTOS • Physical Vapor Transport Organic Solid 
Experiment, 3M Corporation. 

Special Payload Mission Kits 

1. RMS (Remote Manpulator System) S/N 301 

2. Galley 

3. Leasat-3 Salvage Equipment leasat-3 was 
successfully retrieved, repaired, and redeployed. 

STS-51J Oct 3, 1965 Oct 7, 1965 Cdr: Karol Bobko 
Atlantis Pit: Ronald J. Grata 

MS: Robert C. Stewart 
MS: David C Hilmers 
PS: William A. Paiies 

Mission Duration: 73 hrs 33 min 23 sec 

Deployable Payloads: 

Data not available, DOD Classified Mission 
Attached PLB Payloads: 

Data not available. DOD Classified Mission 
GAS (Getaway Special) 

Data not available, DOD Classified Mission 

Crew Compartment Payloads 

Data not available. DOD Classified Mission 

Special Payload Mission Kits 

Data not available, DOO Classified Mission 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landing Date Crew 

STS-61A Oct 30, 1985 Nov 6. 1965 Cdr: Hwiry HartsfieU 

Challenger KSC EDW PH: Steven Nagel 

MS: Bonnie Dunbar 

MS: James Buchli 

MS: Guion Bluford 

PS: Ernst Messerschmid 

PS: Bernhard Purer 

PS: WubboOckels 

Mission Duration: 166 hrs 44 nun 51 sec 


Payloads a 

Deployable Payloads: 

1 GLOMR - Global Low Orbiting Message Relay 
Satellite. Built by Defense Systems. Inc, lor 
DARPA. First launch attempt was on STS 51 B 
which failed Deployed from GAS canister. 

Attached PIB Payloads: Spaceiab D-1 

First completed Spaceiab mission under German 
Mission Management Jomt control by BMFT 
(Federal Ministry oi Research and Technology) and 
DFVLR (Deutsche Forschugs-und Versuthanstall 
Fgr Luft-und Raumtahrt) 

1 . WL-Werkstofl Labor; experiments relating to 
metallurgy, crystal growth, gtasses/ceramcs, and 
fluid physics. Experiment facilities include: 

a. Mirror Heating Facility 

b. Isothermal Heating Facility 

c. Gradient Heating Facility 

d. High Temperature Thermostat 

e. Fluid Physics Module 
f Cryostat 

2. PK-Progresskammer; experiment relating to Bubble 
Transport Media. Experiment Facilities include: 

a Holographic Interferometric Apparatus 

b. Marangon Convention Boat 

c. Interdrffusion in Salt Melt 

3. MD-MEDEA: A material science double rack. 
Experiment tabUbes include: 

a. Gradient Heating Facility 

b. Mono-ellipsoid Mirror Heating Facility 


c. High Precision Thermostat Facility 

4. BW-Biowissenschaften: Experiments relating to Life 
Sciences. Experiments include: 

a Biological (1) 

b. Medical (2) 

c. Botanical (3) 

5. VS-VesbbutarSled: Experiments in Life Science 
regarding wsto-veskbular coordinaion system and 
sensory preception process. Experiment facilities include: 
a Mechanically accelerated sled 

b. Instrumented helmet 

6. Bfl-Biorack: Multipurpose facility tor biologicai research 
in cell development physiology, cell fertilization, and 
radiobnlogy. Facilities include: 

a 2 Incubators 

b. Cooler freeze 

c. Glove box 

7. NXNAVEX; Navigation Experiment; located in payload 
bay attached to USS {Unique Support Structure) 

8. ME-MEA: Materials Experiment Assembly mounted on 
USS containing three materials, processing experiments. 

GAS (Getaway Special): None 
Crew Compartment Payloads: None 
Special Payload Mission Kits 

1. Airlock 

2. Long Transfer Tunnel 

3. Galley 

4. USS • Unique Support Structure 

5. RMS (Remote Manipulator System) 5/N 302 
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Summary of Shuttle Payloads and Experiments 


Flight launch Date Landing Oat* Crew __ 

STS-61B Nov26. 1965 Dec 3, 1965 Cdr; Brewster H Shaw 
Discovery KSC EAFB Pit Bryan D. O'Connor 

MS: Mary L Cleave 
MS: Sherwood C Spring 
MS: Jerry l Ross 
PS: Rudolfo Nen Vela 
PS: Charles Walker 

Mission Duration: 165 hrs 4 min 49 sec 


Deployable Payloads: 

1 . MOR ELOS-B/PAM-D: Hughes 376 Comm Satellite 
with McDAC Payload Asset Module booster. 

Owned by Mexican Communications and 
Transportation Agency 

2. AUSSAT-2/PAM-D: Hughes 376 Comm Satellite 
with McDAC Payload Assist Module booster 
Owned by Aussat Proletary Ltd 

3. SYNCOM KU-2/PAM-D: RCA built/owned 1 6 
channel Ku-band communication satellite First of 
four satellites McDAC Payload Assist Module 02 
is an uprated version of the PAM-0 used lor heavier 
payloads 

Attached PLB Payloads: 

1 . EASE (Experiment Assembly of Structures in 
Extravehicular Activity: A study of EVA dynamics 
and human (actors m construction ot structures m 
space An inverted tetrahedron consisting ot six 
12-feet beans was constructed by EV-i and EV-2. 

2. ACCESS (Assembly Concept for Construction of 
Erectable Space Structures) : A vaWatwn of ground 
based timelines based on simulations. A 45-feet 
truss was assembled/disassembled by the two EV 
crew members. 

3. ICBC (WAX Cargo Bay Camera) A joint effort 

between the Canadian WAX Corp and NASA, 
consists of a 70mm film camera in pressurized 
container used to document EASE/ACCESS 
experiments. 


d Experiments 

GAS (Getaway Special) 

1, G-479 • Telesat -Canada 

a. Primary surlace mirror production 

b, Metallic crystal production 

Crew Compartment Payloads 

1 CFES (Continuous Flow Electrophoresis System): 

Owned by McDonnell Douglas; separates biological 
samples using eiectrophor etc process Third flight ol 
this experiment. 

2 CMOS (Oitfusive Mixing of Organic Solutions); 
Sponsored by 3M Corporation, used to study organic 
crystal growlh/kinetics. test molecular orbital model, 
and produce new materials for electro-optical 
applications 

3 MPSE (Morelos Payload Specialist Experiments): 
includes expenments in transportation ol nutrents 
inside bean plants, mnoculatiDn of group bacteria 
viruses, germination ol three seed types, and medical 
experiments testing internal equilfcnum and vokjme 
change of the leg due to fluid shifts in zero-g 

4 OEX (Obiter E xperi merits) An onboard experimental 
digital autopilot software package designed to provide 
precise stationkeeping capabilities between space 
vehicles. 

Special Payload Mission Kits 

1 . Food Warmers (2). galley not town. 

2. RMS (Remote Manipulator System) &N 301 

3. PSA (Provision Stowage Assembly) 





Sum mary of Shuttle Payloads a nd Experiments 


Launch Date Landing Date 


•Asscn Duraton: H6hrs3m 


Wr; Ftoen L.&teon Deployable Payloads: Payloads 3* d 

UC ^■^ SS ,den,>, 1 SATCOM KU i/PAM D 2 RCA toilttowned ISchannet Ku-barxt 

MS. r. H Chang Cto communcalans same. Second d W sautes McOAC 

S: George 0 Nelson Paytoad Assst MocUe 02 is an uprated verson of the pam-D 

MS: Sleven A. Hawfey which is used tor heaver payloads 

PS: Roden j Cenker Attached PIB Payloads: 

PS: C W*am Nelson 1 , MSI -2 (Matenals Science Laboratory) cwwising of MSL 

earner; MPE (Mission Pecubar Equqjrnent), and 3 experments: 
a 3AAL (3-Aws Acousie Lev(ator) 

b. A0$F (Automated Deectwnal SoMtoc^Xon Fi/nace) 

c SEECM (Shuffle Environmental Effects at Coaled Mirror) 

2. *Khh*e» G 1 : A Goddard Space Flight Center (GSFC) 
managed program consissng dt 3 experiments: 

a. PACS [Parttcfe Analysis Camera for Shuffle) 
j b. CPI (Caprfary Pump Loop) 

c. SEECM (Shidte Envtcnmental Ettects ot Coated Mkror) 

3. IR C ( Infrared- knapng Experment consising ot a RCA IR 
TV camera mounted m Ortuter CCTV pan/M unit. 

GAS (Getaway Special) 

1. G-464. UVX (Ulraviotet Experiment) referred to as UC0 

University ol CaWome at Berkley) conons a Bowyer UV 
spectrometer, GSFC exprwne*. 

2 G453 UVX. reterred to as JHU (John Hopkins University) 

conaais a Feldman Spectrophotometer. GSFC experiment. 
ACCESS experiment} 

3. G462: UVX. referred to as GAP (GSFC Avomcs Package) 

! comans Tefemety System, Tape Recorder, and Battery 
GSFC experiment. 

* G007: Alabama Space and Rocket Center/Marsfta# Amateur 

cfeb Contains 3 student experiments and i radc transmssion 
expenmenl 

j 5 G446 HPlC (High Performance Liqud Chromatography) 

! analytical columns. All Tech Assoc Inc 


Experiments 

T 0494: PHOTONS (Photometric Thermospheric Oxygen 

N^htglow Study). Canada Centre lor Space Science. Nakonal 
Research CouncX ot Canola 

I. Not Numbered; EMP (Envnjnnental Monitorng Package) 
measures tie envronm tor GSFC. 

0. G4B1; Itopnmed. Prepared inen and painted canvas reactions to 
space travel Vertwl Honrans 

9 G062; 4 part expenmenl kom PA Slate Universty/GE. 

10 G449: JULIE (Jam Uttoabon ol laser Integrated Experiments) 

4 part expenmenl tram St Mary's Hospital, Mkwaukee. Wl. 

II. G332: 2 part experment torn Booker T Washington Senior 
Fkgh School and High School tor Engmeenr^. Houston, TX 

12 G310; U$AF Academy experiment 

Note; Above 12 listed GAS craters mounted on GAS Bridge Corner 

13. G470 Experiment tram GSFC and U S. Deplot AgnaAire 
Crew Compartment Payloads 

1. IBSE (total fitood Storage Experiment) package in 4 middeck 
lockers 

2. CHAMP (Comet Hafley Actoe Monitorng Program) uses camerai 
spectroscope grakng. and ktes to observe comet trough aft 
IfcgN deck overheat mndow. 

3. HPCG (Handheld Proten Crystal Growth) experiment 

4. SSIP (Shuttle Student Involvement Program) 

a SEB3-4. P reduction ot Paper Fiber in Space 

b, SE83-6, Argon kyeden as an Alternative to Honeycombing 

c. SE82-19, Measurement of Auxn Levels and Starch Grains «i 
Plant Roots. 

Special Payload Mission Kits 

1. GAS Bridge Gamer 

2. Galey 


1 

— 

— ■ 

K i 

1 ; 

R 

i v 

- 

PI 

\ ... 

! . 

K 

i. ^ 

i- ; 

fcJ 

t.;. 

k 

w 

t - 'i 

i , 

M 

I 01,1 


ti 




\ 

M v . 


► : 



m 


c 



m 

•bM 

*4 

d 

M 

kM 

mm 


N 

i • 




1 

M 

fc5L-d 

KM 

4 

\ 

M 

J 


km 

a 

i 

N 

S 


tod 

4 

N 


tod 


f j 



4 

M / 

|Mtd 

tod 

M 

V 


M 

4 

M 


Ml 

4 

M 

k '*1 

M 

* -i 

1 

H 

lf-^4 

N 

f i 

u 


' 4 

r i 

u 


M 

P 4 

M 

j i 


M 

P 4 

t 

k 1 

: i 

k 4 

t4 

1 

, i 

k 4 

t 

U 

i-i 

M 

t 4 

U 

i 


M 

l l 

U 

te-i it-i-d 

Pad 

fc*' " ^ 

I 

\ 

M 

! .•* 

M 



■H 

< 

R 

J 

N* 


R 

M 


R 

M 

[-■'i 

ri 

k- : 

t 1 

w 

I ; 

i 4 

w 

f 

H 

l'V '4 

! . 

1 

M 

M 

)nuM| 

ri 

►n 


M 

W 

MM 

W 

i 

PH 

pfc H 

H 

W 


w 

1 t 

W 


✓U 

/ , » 

ri 

R *1 

/ N 


y 

' i 

Prp 

frvA / 

N 

* 


|rrs(X 

: v 

N 

i 

IM 

P-M 

W 

) 


rM 

N 

*31 

p?r?f 

N 

pm 


M 


3 I 

11 


h 

r 

Is 

t 

t 

a 

* 

ti 

P 

r * 
r 1 
r i 
^ 1 
r i 
r i 
r i 
t i 
r <i 
p i 
pm- *4 


Summary of Shuttle Payloads and Experiments 


4 . t 

Flight Launch Date Landing Date Crew 

Payloads and Experiments 1 

STS-51L Jan 28, 1966 Jan 28. 1966 Cdr: Franc* R. Sccbee 
Chalier^er KSC Pit: Michael J. Smith 

MS: Judith A Resnik 
MS: Ellison $. Onizuka 
MS: Ronald E. McNair 
PS: Gregory Jarvis 
PS: S Chnsta McAuWe 
(Teacher) 

Mission Duration: M/A 

Deployable Payloads: 

1 , TDRS-BrtUS: Tracking and Data Relay Sat elite- 
Inertial Upper Stage 

2, SPARTAN-2Q3/Halley Shuttle pointed Autonomous 
Research Tool for Astronomy/Halley's Comet 
Experiment DeployaWeTetneval packages using 
RMS: 

a. SPARTAN experiment package: 

1) 2 UV Spectrometers from Univol Colorado 

2) 2 Nikon F-3 Cameras 

3) Ophc Bench 

b. Halley's Comet Experiment; measure Halley's 
Comet compositiorVactrvity 

Attached PLB Payloads: None 

GAS (Getaway Special): None 

Crew Compartment Payloads 

1 , Fluid Dynamics Experiment (FDE) - Hughes Aircraft 
Company Experiment composed of 6 experiments: 

a. Fluid position and ullage 

b. Fluid motion due to spin 
c Fluid self-inertia 

d. Ruid motion due to paytoad deployment 

e, Energy dissipation due to fluid motion 

f Flmd transfer 

2. Comet Halley Active Monitoring Program (CHAMP), 
second flight, 

3. Phase Partitioning Experiment (PPE) (Sssolves two 
polymer solutions in water to observe their separation. 

4. Teacher m Space: Six experiments including 
hydrophones, magnetism, Newton’s taws, 
effervescence, chromatography, and simpie machines 

5. SSIP (Shuttle Student Involvement Program) packages: 

a. SEB2-4 “The effects of weightlessness Dn grain 
formation and strength in metals’ - L Bruce. 

St. Loms, MO - Sponsor: McDonnell Douglas 

b. SE82-5: “Utilizing a semi-permeabie membrane to 
direct crystal growth in zero gravity" - S, Cavou, 

Marlboro, NV - Sponsor: Union College 

c. “Chicken Embryo Development in Space" - 

J. Vellmger, Lafayette, IN • Sponsor: Kentucky 
1 Fried Chcken Corporation 

Special Payload Mission Kits 

1 . RMS (Remote Manipulator System) 

2. Galley j 

3 MADS 1 


B-40 





Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landing Date Crew 

Payloads and Exoeriments i 

STS-26 Sep 29, 1968 Oct 3, 1988 Cdr: Frederick H. Hauck 

Deployable Payloads: 

5. 1EF - Isoelectric Focusing, MSFC. second flight, test 

Discovery KSC EAFB Pit. Richard 0. Covey 

1 TDRS-C/IUS Tracking and Data Relay Satellite/ 

isoelectric transport through a permeable membrane in 

MS: John M. Lounge 

inenialUpper Stage, 

zerog. 

MS: David C. Hilmers 

Attached PLB Payloads: 

6, PPE ■ Phase Partitioning Experiment MSFC, second 

MS: George D, Netson 

1. OASIS-1: Ortxter Experiment Autonomous 

flight, photograph fluid phase partitioning phenomena in 

Mission (Duration: 97 hrs 0 mm It sec 

Supporting Instrumentation System measures and 

zero g. 


records payload bay environmental data. 

7. ARC - Aggregation of Red 9ood Cells MSFC and 


1 ) 2 UV Spectrometers from Univ of Cokxado 

Australia, investigate aggregation characteristics ol 


2) 2 Nikon F-3 Cameras 

human red Wood cells in zero g. 


3) Optic Bench 

8. MLE - Mesoscale Lightning Experiment, MSFC, first 


b. Halley's Comet Expenment measure Halley’s 

flight photograph atmospheric lightning activity from 


Comet com posit KwVactiuty 

orbit. 


Crew Compartment Payloads 

9. ELRAD - Earth Limb Radiance Experiment. JSC, first 


1 PVTOS Physical Vapor Transport ol Organic 

flight, photograph earth limb radiance pre-sunnse/ 


Solids. 3M Corporation Second flight. 

post-sunset. 


2. ADSF - Automated Directional Sofcckfication Furnace, 

10 Student Experiment SE82-4 - “Effects ol weightlessness 


MSFC, third flight, test material solidification in 

on Ti grain formation and strength * L. Bruce. 


zero g. 

St Louis, MO, Sponsor: McDonnell Douglas 


3. IRCFE - Infrared Communication Flight Experiment 

11. Student Experiment SE82-5 - Utilizing a semi-permeabie 


JSC, first flight Test infrared transmitting crew 

membrane to direct crystal growth in zero gravity .” 


headsets. 

S. Cavou, Marlboro. NY, Sponsor: Union GoHege 


4. PCG - Protein Crystal Growth. MSFC, flown lour 

GAS (Getaway Special): None 


previous flights in less complicated configurations to 

Special Payload Mission Kits 


examine growth of protein crystals in zero g. 

1. Galley 
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Summary of Shuttle Payloads and Experiments 


Fight Launch Date Landing Date Crew 

Payloads and Experiments I 

STS-27 Dec 2. 1968 Dec 6. 1988 Cdr; Robert L Gtoson 
Attantis KSC EAFB Pit Guy S , Gardner 

MS: Richard M. Muliane 
MS: Jerry L Ross 
MS: William M Shepherd 

Mission Duration: 105 hrs 5 min 37 sec 

Deployable Payloads: 

Data not available. DOD Classified Mission. 
Attached PIB Payloads: 

Data not available, DOD Classified Mtssion. 
GAS (Getaway Special): None 

Data not available. DOO Classified Mission. 

Crew Compartment Payloads 

Data not available. DOO Classified Mission, 
Special Payload Mission Kits 

Data not available, DOO Classified Mission. 

STS-29 Mar 13. 1989 Mar 17. 1909 Cdr Michael L. Coats 

Discovery KSC EAFB Pit: John E Saha 

MS: James P. Gabian 
MS: James F. Buchli 
MS: Robert C Sponger 

Mes«n Duration: U9 his 38 min 52 sec 

Deployable Payloads: 

i TDRS-D/1US Tracking and Oata Relay Satelkter 
Inertial Upper Stage One of four identical 
communications satellites providing support for STS 
and other customers 
Attached PLB Payloads: 

1 SHARE (Space Station Heat Pf» Advanced 
Radiator Element) 

2. OASIS- 1 (OrtJiter Experiments Autonomous 
Supporting Instrumentation System 

GAS (Getaway Special): 

1 . Chicken Embryo Development (CHiX) in space 

2 . Effects of Weightlessness of Bones (SSIP 82-06) 
Crew Compartment Payloads 

1. Protein Crystal Growth (PCG- 11 1-1) 

2. Chromosome and Plant Ceil Division in Space 
(CHROMEX) 

3. IMAX Camera 

4. Air Force Mam Optical Site Calibration Test (AMOS) 
Special Payload Mission Kits: None 

STS-30 May 4 , 1989 MayB.1989 Cdr. David M. Walker 
Atlantis KSC EAFB PI Ronald J Grade 

MS: Norman E Thagarti 
MS: Mary L Cleave 
MS: Mark C, Lee 

Mission Duration: 121 hrs0min9sec 

Deployable Payloads . 

1 . MageltarvlUS - Unmanned three-axis attitude- 
controlled exploration spacecraft containng systems 
required to achieve ortxt of Venus and map its 
surlace- 

Attached PLB Payloads: None 

GAS (Getaway Special): None 
Crew Compartment Payloads 

1 . Fluids Experiment Apparatus (FEA) 

2. Mesoscaie Lightning Experiment (MLE) 

3. Air Force Maui Optical Site Calibration Test (AMOS) 
Special Payload Mission Kits; None 

STS-28 Aug 6, 1969 Aug 13. 1989 Cdr: Brewster H. Shaw 
Columbia KSC EAFB Pit: Richard N Richards 

MS: David Cleetsma 
MS: James C. Adamson 
MS: Mark N Brown 

Mission Duration: 121 hrs 0 min 9 sec 

Deployable Payloads: 

Data not available, DOD Classified Mission. 
Attached PLB Payloads: 

Data not available. DOO Classified Mission. 
GAS (Getaway Special): 

Data not available, DOD Classified Mission. 

Crew Compartment Payloads 

Data not available. DOD Classified Mission 

Special Payload Mission Kits 

Data not available, DOD Classified Mission. 


B-42 






Summary of Shuttle Payload s and Experiments 


Flight Launch Date Landing Date Crew 

STS-34 Oct 18, 1989 00 23.1909 C*: Donald E Williams 

Atlantis KSC EAFB Pit: Michael McCulley 
MS: EBenS Baker 
MS: Franklin R Chang- Diaz 
MS: Shannon W. ludd 
Mission Duration: 119 hrs 39 mhs 24 secs 


STS-33 Nov 22. 1989 Nov 27, 1989 Cdr; Frederick D. Gregory 

Discovery KSC EAF8 Pit: John E. Blaha 

MS: Manley L Carter 
MS: Franklin Musgrave 
MS: Kathryn C. Thornton 

Mission Duration : 1 20 hrs 6 mins 49 secs 

_ STS-32 Jar 9, 1990 Jan 20. 1990 Cdr: Darnel C. eTartfenstein 

Coiunbra KSC EAFB Pit: James D. Weiherbee 

MS; Bonnie J, Dunbar 
MS: Marsha S, Ivins 
MS: G. David Low 

Mission Duration; 261 hrs Q mins 37 secs I 


_ Payloads and 

Deployable Payloads: 

1 Galileo/HJS - Unmanned spin-stabilized exploration 
spacecraft comprising a Jupiter ortwer and a Jupiter 
atmospheric entry probe mated to the HJS 
Attached PLB Payloads: 

1. Shuttle Solar Backscatter Uttraviotel jSSBUV) 

GAS (Getaway Special): 

1 Zero Gravity Growth of Ice Crystals 

Deployable Payloads: 

Data not available, DOO Classified Mission 
Attached PUB Payloads: 

Data not available. DOO Classified Mission. 

GAS (Getaway Special): 

Data noi available. DOO Classified Mission. 

Deployable Payloads: ' 

1 . Syncom IV-5, a geostationary communications 
satellite also known as Leasat, leased to U S. Navy 
Attached PUB Payloads: None 
Returned Cargo: 

1 LDEF, a norvpowered space vehicle containing 
experiments - Deployed on STS-4 1 C 
Crew Compartment Payloads 

1 . American Flight Echocardtograph (AFE) 

2. Air Force Maui Optical Site Calibration Test 
(AMOS) 

3. Characterization of Neurospora Circadian Rhythms 

1CNCR1 


Experiments 

Crew Compartment Payloads 

1. Polymer Morphology 

2. Growth Hormone Concentration & Distribution in Plants 

3. Sensor Technology Experiment 

4. IMAX Camera 

5. Mesoscale Lightning Experiment 

6 Air Force Man Optical Srte Calibration Test (AMOS) 

Special Payload Mission Kits: None 

Crew Compartment Payloads 

Data not available, DOD Classified Mission. 

Special Payload Mission Kits 

Data not available, 000 Classified Meson. 


4. Fluids Experiment Apparatus 

5. IMAX Camera 

6. Latitude/Longitude Locator (L3) 

7. Mesoscale Lightning Experiment (MLE) 

8. Protein Crystal Growth (PCG) 


GAS (Getaway Special): None 

Special Payload Mission Kits 

1 . Remote Manipulator System (RMS) 

2. Galley 
3 MADS 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landhg Date Craw 

Payloads end Experiments j 

STS 36 Fab28, 1990 Apr 14, 1990 Cdr: John D, Creighton 
Atlanta KSC DERF Pit: John H. Casper 

MS: David C, Hilmers 
MS: Richard M.Mulane 
MS: Pierre J. Thuot 

Mission Duration: 106 hre 18 mins 23 secs 

Deployable Payloads: 

Data not available, DOO Classified Mission. 
Attached PLB Payloads: 

Data not available, DOO Classified Mission, 
GAS (Getaway Special): 

Data not available. DOO Classified Mission. 

Crew Compartment Payloads j 

Data not avaiade, DOO Ctasahed Mission 
Special Payload Mission Kits 

Data not available, DOD Classified Mission. 

STS-31 Apr24, 1990 Apr29, 1990 Cdr: Loren J Shriver 
Discovery KSC EAFB PU: Charles F. Bolden 

MS: Bruce McCandless 
MS: Steven A Hawley 
MS: Kathryn D Sullivan 

Mission Duration: 121 hrs >6 mins 5 secs 

Deployable Payloads: 

1 , Hubble Space Telescope (HST), a large aperture 
optical telescope 
Attached PLB Payloads: 

1. IMAX Cargo Bay Camera (ICBC) 

2. Ascent Particle Monitor (APM) 

GAS (Getaway Special): None 
Dew Compartment Payloads 

1 Air Force Magi Optical Site Calibration Test 
(AMOS) 

2. WAX Camera 

3. investigation into Polymer Membrane Processing (IPMP) 

4 . Prolexi Crystal Growth (PCG) 

6. Radiation Monitoring Experiment (RME) 

6. Investigator of Arc and km Behavior in Microgravity 
{Student Experiment 82-1 6) 

Special Payload Mission Kits 
1 Remote Marxpulaior System (RMS) 

2. Galley 

3. HST EVA Tods 

STS-41 Oct 6. 1990 Oct 10. 1990 Cdr: Richard N, Richards 

Discovery KSC DFRF Ptt: Robert D. Cabana 

MS: Bruce E. Meimck 
MS: William M Shepherd 
MS: Thomas D. Akers 

Mission Duration: 96 hrs 1 1 mins 

Deployable Payloads: 

i Ulysses/IUS/PAM-S 
Attached PLB Payloads: 

1 . Shuttle Solar Backscalter Ultraviolet (SSBUV) 

2. Intelsat Solar Array Coupon (ISAC) - Attached to 
RMS arm 

i GAS (Getaway Special): None 

i . Chromosome and Plant Ceil Division in Space 
(CHROMEX) 

j 2. Sohd Surface Combustion Experiment (SSCE) 

3. Voice Command System (VCS) 

4 . Physiological Systems Experiment (IPSE) 

5. Radiation Monitor Experiment (RME-ill) 

6. Investigation into Polymer Membrane Processing (IPMP) 

7 . Air Force Maui Optcai Site (AMOS) 
i Special Payload Mission Kits 

1 . Rem ote Manipulator System (RMS) 

2. Galley 

3. Rado«sotope Generator (TRG) Coding System 
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Summary of Shu ttle P ayloads and Experiments 


Flight Launch Date 

STS-M Now 15. 1990 

Atlantis KSC 


Landing Date 
Nw 20, 1990 Cdr: 
KSC Pit: 


Mission Duration 117 tvs 
STS-35 Dec 2, 1990 
Columbia KSC 


Mtssior Duration: 215 hrs 


55 mins 

Dec II, 1990 Ctf: 
DFRF Pit: 
MS: 
MS: 
MS: 
PS: 
PS: 

6 mins 


Crew 

Richard 0. Covey 
Frank L. Culbertson 
Robert C Springer 
Carl J. Meade 
Charles D. Gemar 

Vance Brand 
Guy S. Gardner 
John M Lounge 
Jeffrey A Hoffman 
Robert A. FL Parker 
Ronald A, Panse 
Samuel T. Durrance 


STS-37 Aprs, 1991 
Atlantis KSC 


April, 1991 Cdr: Steven R. Nagel 
EAFB Pit: Kenneth D Cameron 
MS: Linda M.Godwm 
MS: Jerome Apt 
MS: Jerry L Ross 


Mission Duration: 143 hrs 3 


_ Payloads and 

Deployable Payloads: 

Data not available, DOD Classified Mission, 

Attached PtB Payloads: 

Data not available. DOO Classified Mission. 

GAS (Getaway Special): 

Dala not available, DOO Classified Mission. 

Deployable Payloads: None 

Attached PtB Payloads: 

1 . Astro- 1 - Three ultraviolet telescopes attached lo x\ 
Instrument Pointing System (IPS): 
a Wisconsin UV Phoiopolarimetef Experiment 
(WUPPE) 

b. UV Imaging Telescope (UIT) . 

c Jopkms UV Telescope (HUT) 

2 B8XRT Broad Band X-ray Telescope Attached to 
its own two-axis pointing system (TAPS) 

Deployable Payloads: 

1. Gamma Ray Observaiory (GRO), an unmanned 
astronomical observatory designed to image objects 
at high energy (gamma ray) wavelengths. 

Attached aB Payloads: 

1 . Crew and Equipment T rartslation Aids (CETA) - 
designed to evaluate candidate techniques/equipment 
tor EVA crewmember translation 

2. Ascent Particle Monitor (APM) - designed to assess 

the particulate contamination in the Obiter PLB 
during ascent. 


Experiments 

Crew Compartment Payloads 

Data not available, DOD Classified Mission. 
Special Payload Mission Kits 

Data not available, DOD Classified Mission. 


GAS (Getaway Special): Nona 
Crew Compartment Payloads 

1 . Shuttle Amateur Radio Experiment (SAREX) 

2. Air Force Mam Optical Site (AMOS) 

3. Ultraviolet Plume Instrument (UVPI) 

Special Payload Mission Kits 

1 Galley 

2. Aerodynamic Coefficient identification Package (ACIP) 

GAS (Getaway Special): Nona “ 

Crew Compartment Payloads 

1 . Protem Crystal Growth (PCG)-II 

2. Air Force Maui Optical Site (AMOS) 

3. Radiation Monitoring Equipment (RME)-III 

4. Shuttle Amateur Radio Experiment (SAREXJ-U 

5. Bioserve/ Instrumentation Technology 

6. Associates Materials Dispersion Apparatus (BiMDA) 

Special Payload Mission Kits 

t- Remote Manipulator System (RMS) &N 301 
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Nl P5 W Summary of Shuttle Payloads and Experiments 






Flight Launch Dale Landing Date Craw 

Payloads and Experiments 1 





STS-39 Apr 28. 1991 May 6. 1991 Cdr Michael L Coats 

Deployable Payloads: 

3 Multi-Purpose Expenment Container (MPEG) • An 

M 

M>"1 

rs 

r 

Discovery K$C EAFB Pit Blaine L Hammond, Jr 

MS: Guton S. Bluford 

1 Shuttle Payload Autonomous Satellite (SPAS)-IIJ 
Infrared Background Signature Survey (IBSS) - 

additional USAF experiment mounted on STP-1 . 
GAS (Getaway Special): None 





MS: Gregory JHarbaugh 

SPAS-II * IBSS was designed to observe rocket 

Crew Compartment Payloads 




» 

MS: Richard J. Hieb 

plume firings at infrared wavelengths. 

1 . Cloud Logic lo Optimize Use of Defense Systems 

M 

!- 

ri 


MS: Donald R. McMonagle 

Attached PLB Payloads: 

(CLOUDS) 1A 


MS: Charles LVeach 

1 An Force Program (AFPV-675 - The objective ot 

2 . Radiation Monitoring Equipme nt (R ME ) -11 1 


Mission Duration: 1 99 hrs 26 mins 16 sec 

AFP -675 was to observe near-Earth space and 

Special Payload Mission Kits 






celestial objects at infrared 4 ultraviolet wavelengths. 

i , Remote Manipiiator System (RMS) SrN 301 






2 Space Test Payload (STP)-i - Five USAF 

2. 8ioserve/ Instrumentation Technology 

L » 

i 

H 

ki 


experiments mounted on a Hitchhiker-M carrier. 

3. Associates Materials Dispersion Apparatus (BIMDA) 




r 

STS *40 Jun 5, 1991 jin 14, 1991 Cdr. Bryan 0 O’Connor 

Deployabte Payloads: None 

2 Experiment in Crystal Growth 





Columbia KSC DFRF Pit Sidney M Gutierrez 

Attached PLB Payloads: Spacetab Life Sciences 

3 Orbital Ball Bearing Experiment 





MS James P Bagian 

(SLS)-1 

4 In-Space Commercial Processing 

t 




MS: Tamara E. Jermgan 

a. Spacelab Long Module 

5 Foamed Ultralight Metals 

\ % 

i < 

MS: M RheaSeddon 

b. Tunnel 

6 Chemical Precipitate Formation 



PS: Drew F. Gaffney 

c. Tunnel Extension 

7. Microgravnty Expenments 



, i 


PS: Millie Hughes-Futfoid 

d. Tunnel Adapter 

8. Flower and vegetable seeds exposure to Space 





Mission Duration: 210 hrs 15 mins 14 sec 

Experiments 

9. Semiconductor Crystal Growth Expenment 

H 

h-4 

M 



a. 6 Body Systems 

10. Active Soldering Experiments 

P 


b. 6 Cardiovascular/CardnpiimDnary 

11. Orbiter Stability Experiment 






c. 3 Blood System 

12. Effects of cosmic Ray Radiation on Floppy Disks and 






d. 6 Musculoskeletal 

Plant Seeds Exposure to Microgravity 



ri 



e. 3 Neuroveshbutar 

Crew Compartment Payloads 

M 

fc 


( 1 1mmune System 

1 . Physiological Monitoring Syslem (PMS) 




g. 1 Renal/Endocrine System 

2. Urine Monitoring System (UMS) 






Gas Bndge Assembly - 12 - GAS expenments 

3. Animal Enclosure Modules (AEM) 



w 



mounted on a truss sturcture m the PLB. 

4 Middeck Zero-Gravity Experiment (MODE) 


|W¥U'3l 

»- 


GAS (Getaway Special): 

Special Payload Mission Kits 


W 


12 Experiments on GBA 

1 . Airlock Transfer Tunnel 






i . Solid State Microaccelerometer Experiment 
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Summary of Shuttle Payloads and Experiments 


Flight Launch Date Landing Date Crew 

Payloads and Experiments ! 

STS-43 Aug 2, 19Q1 Aug 11, 1991 Cdr: John E. Blaha 

Deployable Payloads: 

Crew Compartment Payloads 

Atlantis KSC KSC Pit: Michael A. Baker 

1 TDRS-D/IUS: Tracking and Data Relay Satellite/ 

1 . Air Force Mau Optical Site (AMOS) 

MS: James C. Adamson 

Inertial Upper Stage. One of four identical 

2. Auroral Photography Experiment (APE) 

MS: G. David Low 

communicators satellites providing support lor STS 

3. Bioserve/Instrum entation Technology Associates 

MS: Shannon E. Lxid 

and other customers. 

Materials Dispersion Apparatus (BIMDA) 

Mission Duration: 213 hrs 22 mins 26 sec 

Attached PLB Payloads: 

1 Space Station Heatpipe Advanced Radiator Element 
(SHARED) 

2. Shuttle Solar Backscatler Ultraviolet (SS8UV) 

3 Optical Communications Through the Window 
(OCTW) Experiments 
1 Gas Bridge Assembly (GBA) 

GAS (Getaway Special): 

1 Tank Pressure Control Experiment (TPCE) 

4. Investigations mo Polymer Membrane Processing 
(IPMP) 

5. Protein Crystal Growth (PCG) 

6. Space Acceleration Measurement System (SAMS) 

7. Solid Surface Combustion System (SSCS) 

8. Ultraviolet Plume Instrument 

Special Payload Mission Kits: None 

STS48 Sep 12. 1991 Sep 18,1991 Cdr: John 0 Creighton 

Deployable Payloads: 

3. Radianon Monitoring Experiment (RME) 

Discovery KSC EAF8 Pit: Kenneth S. ReighOer 

| i . Upper Atmosphere Research SateNiie (UARS) 

4. Investigations into Polymer Membrane Processing 

MS; Mark F. Brown 

I Attached PLB Payloads: 

(IPMP) 

MS: James F. Buchli 

Experiments 

5. Protein Crystal Growth (PCG) 

MS: Charles D Gemar 

1 . Gas Bridge Assembly (GBA) 

6. Middeck 0-Gravity Dynamics Experiment (MODE) 

Mission Duration 128 hrs 28 mins 17 sec 

Crew Compartment Payloads 

1 . Ascent Particle Monitor (APM) 

2, Cosmic Radiation Effects and Activation Monitor 
(CREAM) 

7. Shuttle Activation Monitor (SAM) 

8. Physiological and Anatomical Rodent Experiment 
(PARE) 

GAS (Getaway Special): None 
Special Payload Mission Kits: None 


B-47 


I . P 

1 M 

i : P 

t. tJ 

t W 

1 • H 

-i t- 

P'1 

IMi ► 1 

kv 1 ti>l 




1**4 

m 

MM 


d 

n 

MM 

sum 

4 

N 


M 

4 

i 

m 


1*4 

4 

I 

M 


k-M 

4 

i 

N 

\ 

/\&*A 


4 

k 

H 


M 

4 

1 • > 

M / 


tut 

4 

V 

M*P 

1 

4 

M 


M 

~ J 

i 

M 

fcwd 

M 

* 4 

M 


Ml 

t 1 

m 


1 4 

r i 

u 


M 

4 

M 

f i 

f"-4 

f4 

^ 4 

f 

S4 

► 1 

: t 

W 4 

P 

1 

; 1 

^ 4 

U 

fc-i 

M 

l i 

u 


M 


u 

r‘*i 

M 


u 

» " p 

Ml 




M 

F- » 

R 

i 

15 


M 


r? 

b 


M 


♦ 

rs 

r 



|„rH 

n 

fe 


k : 

l i 

w 

t 


k ; 

f < 

rs 

j' 

t 



h-4 

M 

u 


M 

pvs* 

ri 



► •» 

pwuyi 

w 

6 


M 


N 

i 

t 


M 

|» 1 

H 

t 

4 

r* 



t 

1 

|T5< 


/* 

r 

1 

r*i 

P , ~1 / 

/ w 

l 

r 

1 

ant 

PFS* / 

/ 

N 

* 

V 

N| 

i 

r 

1 


/ 

t 

1 

IrM 


N; 

r 

1 

►*1 


N 

i 1 

t 

4 

n 

jr™'% 

» 

t 

« 

PM 

fS* 

P* 

P 

1 

Ira 

r-i** 

M 

P* 

rp» 



Summary of Shuttle Payloads and Experiments 


Flight Launch Dale Landing Dale Crew 

Payloads and Eiperiments ] 

STS-44 Nov 14, 1991 Dec 1,1991 Cdr: Frederick 0 Gregory 

Atlanta KSC EAFB Pit: Terence T Henrtcks 

MS: F. Story Musgrave 
MS: Mario Runco. Jr. 

MS: James S. Voss 
PS: Thomas J. Herman 

Mission Duration: 1 70 hrs 52 mms 36 sec 

Deployable Payloads: 

1 Defense Support Program/lnertial Upper Stage 
satellite (DSP/IUS) 

Attached PLB Peytoads: 

1. Interim Operational Contamination Monitor (KXM) 
Experiments 

i . Gas Bridge Assembly (GBA) 

Crew Compartment Payloads 
1. TerraScoui 

2 Military Man In Space (M88-1) 

3. Air Force Man Optical Site (AMOS) 

4. Cosmic Radiation Effects and Activation Monitor 
(CREAM) 

5. Shuttle Activator Monitor (SAM) 

6. Radiation Monitoring Experiment (RMEJH) 

7. Visual Function Mom tor (VFT-i ) 

8. Ultraviolet Plume Instrument (UVPl) 

GAS (Getaway Special}: None 
Special Payload Mission Kits: None 
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The Solar System 


Our automated spacecrati have traveled to the Moon and to all the planets beyond our world 
except Pluto; they have observed moons as large as small planets, flown by comets, and sampled 
the solar environment. The knowledge gamed from our journeys through the solar system has 
redefined traditional Earth sciences like geology and meteorology and spawned an entirely new 
discipline caled comparative planetology. By studying the geology of planets, moons, aster oris, 
and comets, and companng differences and similarities, we are learning more about the origin and 
; history of these bodies and the solar system as a whole. We are also gaming insight into Earth s 
complex weather systems. By seeing how weather is shaped on other worlds and by investigating 
the Sun's activity and its influence through the solar system, we can better understand dimatic 
conditions and processes on Earth, 


Many spacecraft have explored the Sun's environment, but none have gotten any closer to its 
surface than approximately two-thirds of the distance from Earth to the Sun, Pioneers 5-1 1 . the 
Pioneer Venus Orbiter, Voyagers 1 and 2, and other spacecraft have all sampled the solar 
environment. The Ulysses spacecraft, launched Oct 6. 1 990, is a jomt solar mission of NASA and 
the European Space Agency. After using Jupiter’s gravity to change its trajectory, Ulysses will fly 
over the Sun’s polar regions during 1994 and 1995 and will perform a wide range ol studies using 
nine onboard scientific instruments. 

The Sun dwarfs the other bodies in the solar system, representing approximately 99,86 percent ol 
all the mass in the solar system AH ol the planets, moons, asteroids, comets, dust and gas add up 
to only about 0.14 percent. This 0.14 percent represents the material left over from the Sun's 
formation One hundred and nine Earths would be required to fit across the Sun’s disk, and its 
intenor could hold over 1 ,3 million Earths. 

As a star, the Sun generates energy by the process of fusion. The temperature at the Sun's core is 
15 million degrees Celsius (27 million degrees Fahrenheit), and the pressure there is 340 billion 
times Earth's air pressure at sea level. The Sun’s surface temperature of 5,500 degrees Celsius 
(1 0,000 degrees Fahrenheit) seems almost chilly compared to its core temperature At the solar 
core, hydrogen can fuse into helium, producing energy. The Sun produces a strong magnetic fieri 
and streams of charged parWes, extending far beyond the planets. 


The Sun appears to have been active tor 4 6 billion years and has enough fuel for another 5 bill ton 
years or so. At the end of its life, the Sun win start to fuse helium into heavier elements and begm lo 
swell up, ultimately growing so large that it will swallow Earth Alter a txlkon years as a ‘red giant," it 
will suddenly collapse into a "white dwarf -■ the final end product of a star like ours It may take a 
trillion years to cool off completely. 


Obtaining the lirst ctose-up views of Mercury was the primary objective ol the Manner 1 0 spacecraft, 
launched Nov 3, 1973. After a journey of nearly 5 months, including a llyby ol Venus, the spacecraft 
passed within 703 km (437 mi) of the solar system's innermost planet on Mar 29, 1974 Until 
Mariner 10, little was known about Mercury. Even the best telescopic views from Earth showed 
Marcury as an indistinct abject lacking any surface detail The planet is so dose to the Sun that it is 
usually tost in solar glare When the planet is visible on Earth's honzon just after sunset or before 
dawn, it is obscured by the haze and dust in our atmosphere Only radar telescopes gave any Nnt 
of Mercury's surface conditions prior to the voyage ol Manner 1 0 

Manner 1 0 photographs revealed an andent, heavily cratered surface, closely resembling our 
Moon, The pKttures also showed high ditto crisscrossing the planet , apparently created when 
Mercury’s interior cooled and shrank, buckling the planet's crust. The cliffs are as high as 3 km (2 
mi) and as long as 500 km (31 0 mi). 

Instruments on Mariner 1 0 discovered that Mercury has a weak magnetic lietd and a trace of 
atmosphere - a Irdfonth the density ol Earth’s atmosphere and composed chiefly of argon, neon, 
and helium When the planet’s orbit takes it closest to the Stm, surface temperatures range from 
467 degrees Celsius (872 degrees Fahrenheit) on Mercury’s sunlit side lo -i 83 degrees Celsius 
(-298 degrees Fahrenheit) on the dark side. Ttos range m surface temperature is the largest for a 
single body in the solar system . Mercury literally bakes and freezes at the same time. 

Oays and nights are tong on Mercury The combmation of a slow rotation relative to the stars (59 
Earth days) and a rapid revolution around the Sun (68 Earth days) means that one Mercury solar 
day takes 1 76 Earth days or two Mercury years, the bme it takes Mercury to complete two oitoits 
around the Sun. 




The Solar System 


Mercury appears to have a crust ol tight silicate rock like that of Earth. Scientists believe Mercury 
has a heavy iron-rich core making up slightly less than half of its volume. That would make 
Mercury's core larger, proportionally, than the Moon's core or those of any of the planets. 

After the initial Mercury encounter, Mariner 10 made two additional flybys -- on Sep 21, 1974, and 
Mar 16, 1975 - belore control gas used to orient the spacecraft was exhausted and the mission 
was concluded. Each flyby took place at the same local Mercury time when the identical half of the 
planet was illuminated; as a result, we still have not seen one half of the planet's surface. 


Veiled by dense cloud cover, Venus - our nearest planeta 7 neighbor - was the first planet to be 
explored. The Manner 2 spacecraft, launched Aug 27, 1962, was the first of more than a dozen 
successful American and Soviet missions to study the mysterious planet On December 14 1962 
Manner 2 passed within 34.839 kilometers (21,648 m.tesi of Venus and became the first spacecraft 
to scan another planet; onboard instruments measured Venus for 42 minutes. Manner 5 launched 
in June 1967, flew much closer to the planet. Passing within 4,094 kilometers (2,544 miles) of 
Venus on the second American flyby, Mariner 5*s instruments measured the planet's magnetic 
field, ionosphere, radiation belts, and temperatures. On its way to Mercury. Mariner to flew by 
Venus and transmitted ultraviolet pictures to Earth showing cloud circulation patterns in the 
Venusian atmosphere. 

On Dec 4, 1978, the Pioneer Venus Orbrter became the first spacecraft to orbit the planet. Five 
days later, the five separate components making up a second spacecraft, the Pioneer Venus 
Multiprobe, entered the Venusian atmosphere at different locations above the planet. The four ! 
small probes and the main body radioed atmosphere data back to Earth during their descent 
toward the surface. Although designed to examine the atmosphere, one ol the probes survived its 
impact with the surface and continued to transmit data tor another hour. 

Venus resembles Earth in size, physical composition, and density more closely than any other 
known planet However, significant differences have been discovered. For example, Venus' 
rotation (west to east) is retrograde (backward) compared to the east-to-west spin of Earth and 
most of the other planets 


Approximately 96 5 percent of Venus' atmosphere (95 times as dense as Earth's) is carbon dioxide 
The principal constituent of Earth's atmosphere is nitrogen. Venus' atmosphere acts like a 
greenhouse, permitting solar radiation to reach the surface but trapping the heat that would 
ordinarily be radiated back into space, As a resdt, the planet’s average surface temperature is 482 
degrees Celsius (900 degrees Fahrenheit), hot enough to melt lead. 

A radio altimeter on toe Pioneer Venus Orbner provided toe first means of seeing through the 
.planet's dense cloud cover and determining surface features over almost the entire planet. NASA’s 
Magellan spacecraft, launched on May 5, 1989, has orbited Venus since August 10, 1990 The 
spacecraft uses radar-mapping techniques to provide uttrahigh-resokition images of toe surface. 

Magellan has revealed a landscape dominated by volcanic features, faults, and impact craters. 

Hugh areas of the surface show evidence of multiple periods of lava flood vig with flows lying on top 
of previous ones An elevated region named Ishtar Terra is a lava-filled basm as large as the 
United States. At one end of this plateau sits Maxwell Montes, a mountain the size of Mount 
Everest Scarring the mountain’s flank is a 100-km (62-mi) wide. 2.5-km (15 mi) deep impact crater 
named Cleopatra (Almost all features on Venus are named tor women: Maxwell Montes. Alpha 
Regio. and Beta Regio are the exceptions ) Craters survive on Venus for perh^is 400 million years 
because there is no water and very little wind erosion. 

Extensive fault-line networks cover the planet, probably toe result of toe same crustal flexing mai 
produces plate tectonics on Earth But on Venus the surface temperature is sufficient to weaken the 
rock, which cracks just about everywhere, preventing the formation of major plates and large 
earthquake faults like the San Andreas Fault in California, 

Venus' predominant weather pattern is a high-attitude, high-speed circulation of clouds that contain 
sulfuric acid. At speeds reaching as high as 360 km (225 mi) per hour, the clouds drde the planet 
in only 4 Earth days. The circulation is in the same direction - west to easi -- as Venus' slow 
rotation of 243 Earth days, whereas Earth's winds blow m both fractions -- west to east and east to 
west - in six alternating bands. Venus’ atmosphere serves as a simplified laboratory for the study 
of our weather. 
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The Solar System 

Earth 

As viewed from space, Earth's distinguishing characteristics are *s blue waters, brown and green 
land masses, and white oouos We are enveloped by an ocean ol air consisting of 78 percent 
nitrogen, 21 percent oxygen, and 1 percent other constituents. The only planet in the solar system 
known to harbor life, Earth orbits the Sun at an average distance of 150 million km (93 million mi). 
Earth s the third planet from the Sun and the fifth largest in the solar system, with a diameter a few 
hundred kilometers larger than that of Venus. 

Our planet’s rapid spm and molten nckelnron core give rise to an extensive magnetic field, which, 
along with the atmosphere, shields us from nearly all of the harmful radiation coming from the Sun 
and other stars. Earth's atmosphere protects us from meteors as well, most of which burn up 
before they can stnke the surface. Active geological processes have left no evidence of the petting 
Earth almost certainly received soon after it formed - about * 6 billion years ago. 

From our journeys into space, we have learned much about our home planet. The first American 
satellite - Explorer 1 - launched Jan 31 . 1958, discovered an intense radiation zone, called the 
Van Allen radiation belts, surrounding Earth. Other research satellites revealed that our planers 
magnetic field is distorted into a tear-drop shape by the solar wind We’ve learned that the 
magnetic field does not fade off into space but has definite boundaries And we now know that our 
wi^jy upper atmosphere, once believed calm and uneventful, seethes with activity - swelling by 
day and contracting by night. Affected by changes m solar activity, the upper atmosphere 
contributes to weather and dimate on Earth. 

Besides affecting Earth’s weather, solar activity gives rise to a dramatic visual phenomenon in our 
atmosphere When charged partides from the solar wind become trapped in Earth's magnetic 
field, they collide with air molecules above our planets magnetic poles. These air molecules then 
begin to glow and are known as the auroras or the northern and southern lights. 

Satellites about 35.789 km <22.238 mi) out in space play a major role in daily local weather 
forecasting. These watchful electronic eyes warn us of dangerous storms Continuous global 
monitoring provides a vast amount of useful data and contributes to a better understanding of 
Earth's complex weather systems. 

13? 


From their unique vantage parts satellites can survey Earth’s oceans, land use and resources, and 
monitor the pianefs health These eyes in space have saved countless lives, provided tremendous 
conveniences, and shown us that we may be altering our planet m dangerous ways 

The Moon 

The Moon is Earth's single natural satellite The first human lootsteps on an alien world were made 
by American astronauts on the dusty surface ol our airless, lifeless companion. In preparation tor 
the Apollo expeditions, NASA dispatched the automated Ranger. Surveyor, and Lunar Obiter 
spacecraft to study the Moon between 1 964 and 1968 

NASA's ApoHo program left a large legacy of lunar materials and data. Six 2- astronaut crews 
landed on and explored the lunar surface between 1969 and 1972, carrying back a collection of 
rocks and soil weighing a total ol 382 km (842 lb) and consisting ol more than 2.000 separate 
samples. From this material and other studies, scientists have constructed a history of the Moon 
that includes its infancy. 

Rocks collected from the lunar highlands date to about 4 0*4 3 billion years old. The first few million 
years of the Moon's existence were so violent that few traces of this period remain. As a molten 
outer layer gradually cooled and solidified into different kinds ol rock, toe Moon was bombarded by 
huge asteroids and smaller objects. Some of the asteroids were as large as Rhode Island or 
Delaware, and their collisions with toe Moon created basins hundreds of kilometers across. 

This catastrophic bombardment tapered off approximately 4 billon years ago. leaving the lunar 
highlands covered with huge, overlapping craters and a deep layer of shattered and broken rock. 
Heat produced by toe decay of radioactive elements began to melt toe interior at depihs of about 
200 km (125 mi) below toe surface. For toe next 700 million years, lava rose from inside the Moon 
and gradually spread out over the surface, flooding the large impact basins to form the dark areas 
that Galileo Galilei, an astronomer of the Italian Renaissance, called maria, meaning seas. As far 
as we can tell, there has been no significant volcanic activity on toe Moon tor more than 3 billion 
years. Since then, toe lunar surface has been altered only by micrometeoritBs, atomic partides from 
toe Sun and stars, rare impacts of large meteorites, and spacecraft and astronauts 
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The Solar System 


The origin of ihe Moon is still a mystery. Four theories attempt an explanation. The Moon formed 
near tarth as a separate body, it was tom Irom Earth; it formed somewhere else and was captured 
by our (tenet's gravity, or it was the result of a collision between Earth and an asteroid about the 
size or Mars. The last theory has some good support but is tar from certain 


Mars has long been considered the solar system's prime candidate for harboring extraterresutf 
ne. Astronomers studying the red ptanet through telescopes saw what appeared to be straight 
hnes criss-crossing its surface. These observations, later determined to be optical illusions, led to 
e popular noton that intelligent beings had constructed a system ol irrigation canafc Another 
reason for scientists to expect life on Mars was the apparent seasonal color changes on the 
planers surface. This phenomenon led to speculation that conditions might support vegetation 
during the warmer months and cause plant life to become dormant during colder penods. 

Six American mssions to Mars have been earned out. Four Manner spacecraft, three flying by the 
ptanel and one placed into martian orbit, surveyed the planet extensively before the Viking Orbrters 
fT? Manner 4 ’ bunch8d in ^ 1964 ‘ flew f«St Mars on Jul 14. 1965. within 9,846 
fwri (6, 1 18 mi) ol the surface Transmitting to Earth 2? close-up pictures ol the planet, the 
spacecraft found many craters and naturally occurring channels but no evidence of artificial caials 
or flowing water The Mariners 6 and 7 flybys, during the summer ol 1969, returned 201 pictures 
^rarbSidw^ ? 3 dWWSrty 51/1306 Con0awns 35 35 3 cokJ, dry atmosphere 

On May 30. 1971, the Manner 9 Orbiter was launched to make a year-long study of the martian 
surface. The spacecraft arrived 5-1/2 months after liftoff, only to find Mars in the midst of a 
panet-wide tost storm that made surface photography impossible lor several weeks. After the 
storm cleared, Mariner 9 began returning the first of 7.329 pictures mat revealed previously 
unknown martian features, including evidence that large amounts of water once flowed across the 
surface, etching river valleys and flood pla^S- 

In Aug and Sep 1975, the Viking 1 and 2 spacecraft, each consisting of an orbiter and a lander, 
were launched, The mission was designed to answer several questions about the red planet. 


fhere? Nobody filled the spacecraft to spot martian dues, but it was 
hoped that the biology experiments would at least find evidence of primitive hfe. past or present. 

Viking lander 1 became the first spacecraft to successfully touch down on another planet when it 
tended on Jul 20, 1976. Photographs sent back from Chryse Plamua ("Plains of Gold") showed a 
weak, rusty-red landscape. Panoramic images revealed a rolling plain, littered with rocks and 
marked by rippled sand dunes. Fine red dust from the martian soil gives the sky a salmon hue 
When Vikmg Lander 2 touched down on Utopia Plante on Sep 3, 1976, n viewed a more rollmq 
landscape, one without vistie dunes. 

The results sent back by the laboratory on each Viking Lander were inconclusive. Small samples of 
the red martian soil were tested in three different experiments designed to detect biological 
processes While some ol the test results seemed to indicate txotogicd activity, later analysis 
confirmed that this activity was inorganic in nature and related to the planet's soi chemistry Is 
there life on Mars? No one knows for sure, but the Viking mission found no evidence that organic 
molecules exist there. 

The Viking Landers became weather stations, recording wind velocity and direction as well as 
atmospheric temperalure and pressure Few weather changes were observed. The highest 
temperature recorded by either spacecraft was -14 degrees Celsius (7 degrees Fahrenheit) at the 
vikmg Lander 1 site in midsummer. The lowest temperature, -120 degrees Celsius M 84 decrees 
Fahrenheit), was recorded in Ihe more northerly Viking Lander 2 site during winter, Near-humcane 
wind speeds were measured at the two martian weather stations during global dust storms, but 
because the atmosphere is so thin, wind force is minimal. Viking Lander 2 pholotyaphed light 
patches ol frost, probably water-ice, during its second winter on the planet. 

The martian atmosphere, like that of Venus, is primarily carbon dioxide. Nitrogen and oxygen are 
present only m small percentages. Martian air contains only about 1/1,000 as much water as our air 
but this small amount can condense out, forming clouds that ride high m the atmosphere or swvl 
around the slopes of towering volcanoes. Patches of early morning fog can form in valleys There is 
evidence that in the past a denser martian atmosphere may have allowed water to flow on the 
planet Physical features closely resembling shorelines, gorges, riverbeds, and islands suggest 
that great rivers once marked the planet. y 
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The Solar System 


Mars has two moons, Ftiobos and Deimos They are small and irregularly shaped and possess 
ancient, cratered surfaces. It is possible the moons were originally asteroids that ventured too 
dose to Mars and were captured by its gravity 

The Viking Orbrters and landers exceeded their design klerimes of 1 20 and 90 days, respectively 
The first to fail was Viking Ortxter 2, which stopped operating on Jul 24, 1978, when a leak depleted 
its attitude-control gas. Viking Lander 2 operated until Apr 12, 1980, when it was shut down due to 
battery degeneration. Viking Orbiter 1 quit on Aug 7, i960, when the last ol its attitude-control gas 
was used up. Viking lander 1 ceased functioning on Nov 13, 1983 Despite the inconclusive results 
of the Viking biology expenmeots. we know more about Mars than any other planet except Earth. 


The solar system has a large number of rocky and metallic objects in orbit around the Sun but are 
too small to be considered full-fledged planets. These objecls are known as asteroids or minor 
planets. Most, bul not all, are found in a band or belt between the orbits of Mars and Jupiter. Somi 
have orbts that cross Earth's path, and there s evidence that Earth has been hit by asteroids in the 
past One of the least eroded, best preserved examples is the Barringer Meteor Crater near 
Wmstow, AZ 

Asteroids are material left over from the formation of the solar system . One theory suggests that 
1 they are the remains of a planet that was destroyed in a massive collision long ago, More likely, 
asteroids are material that never coalesced into a planet. In fact, if the estimated total mass of aH 
asteroids was gathered into a single obiect. the object would be only about 1 .500 km (932 mi) 
across, less than half the diameter of our Moon Thousands of asteroids have been identified from 
Earth and 100,000 may be bright enough to be photographed through Earth-based telescopes. 

Much ol our understanding about asteroids comes From examining pieces of space debris that fall 
to the surface of Earth. Asteroids that are on a co*i&on course with Earth are called meteoroids. 
When a meteoroid strikes our atmosphere at hgh velocity, friction causes this chunk of space 
matter to incinerate in a streak of Sght known as a meteor, if the meteoroid does not burn u 
completely, what's left strikes Earth's surface and is called a meteorite. One of the best places to 
look for meteorites is the ice cap of Antarctica. 


Of all the meteorites examined. 92 8 percent aie composed of silicate (stone), and 5 7 percent are 
composed of iron and nickel; the rest are a mixture of the three materials. Slony meteorites are the 
hardest to identrfy since they look very much like terrestrial rocks Since asteroids are material Irom 
the very early solar system, scientists are interested m their composition Spacecraft that have 
flown through the asteroid bett have found that the best is realty quite empty and that asteroids are 
separated by very large distances 


Beyond Mars and the asteroid bett. m the outer regions of our solar system, lie the giant planets of 
Jupiter, Saturn, Uranus and Neptune. In 1972. NASA sent the first of four spacecraft to conduct the 
initial surveys ol these colossal worlds of gas and their moons of ice and rock. 

Pioneer 10. launched in March 1972, was the first spacecraft to penetrate the asteroid belt and 
travel to the outer regions of the solar system. In December 1973. ti returned the first close-up 
images of Jupiter, flying within 1 32,252 km (82, 1 78 mi) of the planet's banded cloud tops Pioneer 
1 1 followed a year later Voyagers 1 and 2, launched in the summer ol 1977. returned spectacular 
photographs ol Jupiter and its family of satellites during flybys in 1979 These travelers found 
Jupiter to be a whirling bail of liquid hydrogen and helium, topped with a colorful atmosphere 
composed mostly of gaseous hydrogen and helium Ammonia ce crystals form white Jovian 
clouds Sulfur compounds (and perhaps phosphorus) may produce the brown and orange hues 
that characterize Jupiter's atmosphere. 

It is likely that methane, ammonia, water and other gases read to form organic mofecutes in the 
regions between the planers frigid cloud tops and the warmer hydrogen ocean lying below. 

Because of Jupiter's atmospheric dynamics, however, these organic compounds, if they exist, are 
probably short-lived 

The Great Red Spot has been observed lor centuries through lelescopes on Earth This 
hurricane-like storm in Jupiter’s atmosphere is more than twice the size of our planet. As a 
high-pressure region, the Great Red Spot spins in a direction opposite to that of low-pressure 
storms on Jupiter; it is surrounded by swirling currents that rotate around the spot and are 
sometimes consumed by it The Great Red Spot might be a million years old 




The Solar System 


Our spacecraft detected lightning in Jupiter's upper atmosphere and observed aurora emissions 
similar to Earth's northern lights at the Joman polar regions. Voyager t returned the first images ol 
a fant, narrow ring encircling Jupiter. Largest of the solar system's planets, Jupiter rotates at a 
rfczying pace, once every 9 hours 55 minutes 30 seconds. The massive planet takes almost 12 
Earth years to complete a journey around the Sun. With 16 known moons, Jupiter is something 0 f a 
immature solar system 

A new mission to Jupiter, the Gaiteo Protect, is underway Alter a 6-year ca»se that will take the 
Galileo Oft* ter once past Venus, twice past Earth and the Moon, and once past two astermds, the 
spacecraft wi« drop an atmospheric probe into pier's cloud layers and relay data back to Esrth 
The Galileo Obiter win spend 2 years arckng the planet and flying close to Jupiter's large moons, 
exploring in detail what the two Pioneers and two Voyagers revealed 

Galilean Satellites 

In 1610, Gahteo GaWei aimed his telescope at Jupiter and Spotted four points ol bghi ortuting the 
planet For the first time, humans had seen the moons of another world In honor of their 
discoverer, these four bodies would become known as the Galvan satellites or moons. But Galileo 
might have happily traded this honor for one look at the dazzling photographs returned by the 
Voyager spacecraft as they flew past these planet-sized satellites. 

One of the most remarkable findings of the Voyager mission was the presence ol active volcanoes 
on the Gaktean moon k). Volcanic eruptions had never before been observed on a world other than 
Earth, The Voyager cameras identified at least nine active volcanoes on lo. with plumes of ejected 
material extending as far as 280 km (1 75 mi) above the moon's surface, lo’s pizza<olored terrain 
marked by orange and yellow hues, is probably the result ol suffur-nch materials brought to the 
surface by volcanic activity. Volcanic activity on this satellite is the result of tidal flexing caused by 
the gravitational tug-of-war between lo, Jupiter, and the other three Gditean moons. 

Europa, approximately the same size as our Moon, is the brightest Gaiean satellite. The moon's 
surface displays an array of streaks, indicating the oust has been fractured. Caught in a 
gravitational tug^f-war like lo. Europa has been heated enough to cause its intenor ice to melt, 
producing a Hqud-water ocean This ocean is covered by an ice crust that has formed where water 


is exposed to the cold of space. Europe's core js made of rock that sank to its center Like Europa 
the other two Galilean moons - Ganymede and CaHisto - are worlds ol ice and rock. Ganymede is 
the largest satefete in the solar system - larger than the planets Mercury and Pluto. The satellite is 
composed of about 50 percent water or ice and the rest rock. Ganymede's surface has areas of 
different brightness, indicating that, m the past, material oozed out erf the moon's interior and was 
deposited at various locations on the surface. 

Cafiisto.only slightly smaller than Ganymede, hast the lowest density of xy Galilean satellite, 
suggesting that large amounts of water are pan ol its composition. Calfisto is me most heavily 
cratered object in the solar system; no activity during its history has erased old craters except more 
impacts. 

Delated studies of afl the Galilean satellites will be performed by the Galileo Obiter. 

Saturn 

No planei in the solar system is adorned Ike Saturn. Its exquisite ring system is unrivaled. Like 
Jupiter , Saturn is composed mostly of hydrogen. But in contrast to the vivid colors and wild 
turbulence found in Jovian clouds, Saturn's -atmosphere has a more subtle, butterscotch hue, and 
its markings are muted by high-altitude haze. Gwen Saturn's somewhat placid-looking appearance, 
scientists were surprised at the high-velocity equatorial jet stream that blows some 1 ,770 km ( t 100 
mi) per hour. 

Three American spacecraft have visited Saturn. Pioneer 1 1 sped by the planet aid its moon Titan 
in September 1979, returning the first dose-up images. Voyager 1 fofiowed m November 1980 
sending back breathtaking photographs that revealed for the first time the complexities of Saturn's 
ring system and moons. Voyager 2 flew by the planet and its moons in August 1981. 

The rings are composed of countless low -density particles orbiting individually around Saturn's 
equator at progressive distances from the doud tops. Analysis of spacecraft radio waves passing 
through the rings showed that the parades vary widely in size, ranging from dust to house-sized 
boufders. The rings are bright because they are mostly ice and frosted rock, 
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The rings might have resulted when a moon or a passing body ventured too close to Saturn. The 
object would have been torn apart by great tidal forces on its surface and in its interior Or the 
object may not have been lutty formed and demtegrated under the influence of Saturn's gravity. A 
third possibility is that the object was shattered by colisions with larger objects orbiting the planet 

Unable either to form into a moon or to drift away from each other, Individual ring part ides appear lo 
be held m place by fhe gravitational puH of Saturn and its satellites. These complex gravitational 
interactions form the thousands of ringlets that make up the major rings. 

Radio emissions quite similar to the static heard on an AM car radio during an electrical storm were 
detected by the Voyager spacecraft These emissions are typ»cai of lightning but are believed to be 
coming from Saturn's ring system rather than its atmosphere, where no lightning was observed. As 
they had at Jupiter, the Voyagers saw a version of Earth s auroras near Saturn's poles. 

The Voyagers cfecovered new moons and found several satellites that share the same orbit. We 
teamed that some moons shepherd ring particles, mamtairting Saturn's nogs and the gaps in the 
nogs. Saturn's IBth moon was discovered in 1990 from images taken by Voyager 2 in 1981 

Voyager 1 determined that Titan has a nitrogen-based atmosphere with methane and argon - one 
more like Earth's n composition than the carbon dioxide atmosphere of Mars and Venus Titan's 
surface temperature of -179 degrees Celsius (-290 degrees Fahrenheit) implies that there might be 
water-ice islands rising above oceans of ethane-methane liquid or sludge. Unfortunately. Voyager 
1 s cameras could not penetrate the moon's dense clouds. 

Continuing photochemistry from solar radiation may be converting Titan's methane to ethane, 
acetylene and, in combination with nitrogen, hydrogen cyanide. These conditions may be simitar to 
tne atmospheric conditions of primeval Earth between 3 and 4 Niton years ago. However. Titan’s 
atmospheric temperature is believed to be too low to permit progress beyond this stage of organic 
chemistry. 


In January 1966. 4-1/2 years after visiting Saturn, Voyager 2 completed the first ctose-up survey of 
the Uranian system. The bnel flyby revealed more information about Uranus and its moons than 
had been gleaned from ground observations since its discovery over 2 centuries ago by English 
astronomer William Berschel. 

Uranus, third largest of the planets, is an oddball of the solar system. Unlike the other planets (with 
the exception of Pluto), this giant lies tipped on its side with its north and south poles alternately 
lacing the Sun during an 84-year swing around die solar system. During Voyager 2"s ffyby. the 
south pote taoed the Sun. Uranus might have been knocked over when an Earth-sized object 
collided with it early in the life of the solar system 

Voyager 2 cSscovered that Uranus' magnetic field does not follow the usual north-south axis found 
on the other planets Instead, the held is tilted 60 degrees and offset from the planers center, a 
phenomenon that on Earth would be like having one magnetic pde m New York City and the other 
in the city of Djakarta, or the island of Java in Indonesia. 

Uranus' atmosphere consists manly of hydrogen, with some 12 percent helium and small amounts 
of ammonia, methane, and waiter vapor. The planers blue color occurs because methane in its 
atmosphere absorbs all other colors. Wind speeds range up to 580 km (360 mi) per hour, and 
temperatures near the doud tops average -221 degrees Celsius (-366 degrees Fahrenheit) 

Uranus' sunlit south pole is shrouded in a kind of photochemical "smog" believed to be a 
combination of acetylene, ethane, and other sunlight -generated chemicals Surr oundng the 
planers atmosphere and extending thousands ol kilometers into space is a mysterious uliraviolet 
sheen known as ‘etedroglow ' Approximately 8,000 km (5,000 mi) below Uranus' cloud tops, there 
is thought to be a scalding ocean of water and dissolved ammonia some 10,000 km ( 6,200 mi) deep. 
Beneath this ocean is an Earth-sized core of heavier materials. 

Voyager 2 discovered 10 new moons. 16-169 km (10-105 mi) in (Sameter. orbiting Uranus. The five 
previously known - Miranda. Ariel, Umbriel. Titania. and Oberon ■■ range m size from 520 lo 1 ,610 
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Kj»^ t0 1: 000 across ' Re P resentlf1 9 a geological showcae, these five moons are half-ice 
sphefes thal are cold and dark and show evidence of past activity, including faulting and 

The most remarkable of Uranus' moons is Miranda, Its surface features high cliffs as well as 
canyons, crater-pocked plains, and winding valleys. The sharp variations m terran suggest that, 
after the moon formed, it was smashed apart by a collision with another body - an event not 

!n ** f? ar Sp*"- ^ contains many obfects that have impact craters or are fragments 
8 extra0fd,r ^v >s that Miranda apparently reformed with some ofthe 
material that had been m its interior exposed on its surface 

*!£* nn9Si Vo ^ 2 1 1 In contract to Saturn's rings, 

composed Of bright particles, Uranus nngs are pr manly made up ol dark, boulder-sized chunks. 


Voyager 2 completed its 1 2-year tour of the solar system with an investigation of Neptune and the 
pfonets moons On Aug 25. 1 989. the spacecraft swept to within 4,850 km {3,010 mi) of Neptune 
and then lew on to the moon Triton. During the Neptune encounter, it became dea that the 

planers atmosphere was more active than Uranus', 

2 observed the Great Dark Spot, a circular storm the size of Earth, in Neptune's 
r !' R&sen ] b *? 9 Jupiter's Great Red Spot, the storm spins counter-clockwise and moves 
westward at almost 1 ^00 km (745 mi) per hour. Voyager 2 also noted a smaller dark spot and a 
■ aswellas Twgh-aftitud© clouds over the mam hydrogen 
^ h>9f>eSt * ind Sp6e<1S ^ any piartet were observed, up to 2,400km 

Like the other giant planets, Neptune has a gaseous hydrogen and helium upper layer over a liquid 
interior The planers core contains a higher percentage of rock and metal than those of the other 
mtSe K ^ Un€ S d,s},nctive bk» appearance, like Uranus' blue color, e doe to atmosphere 


Neptune s magnetic field is tilted relative to the planers spin axis and is not centered at the core 
This phenomenon is similar to Uranus’ magnetic field and suggests that the field of the two giants , 
are being generated in an area above the cores, where the pressure is so great that liquid hyckoqen I 
assumes the electrical properties of a metal Earth's magnetic field, on the other hand, is produced 
by its spmnmg metalc core and is only sbghtfy tilted and offset relative to its center. | 

Voyager 2 also shed light on the mystery ol Neptune's rings. Observations from Earth indicated that 
mere were arcs of material in orbit around the giant planet. It was not dear how Neptune could 
have arcs and how these could be kept from spreading out into even, unclumped nngs. Voyager 2 
detected these arcs, but they were, in pact, part of thin, complete rings, A number ol small moons 
could explain the arcs, but such bodies were not spotted. 

Astronomers had identified the Neptunian moons Triton in 1846 and Nereid m 1949. Voyager 2 
found six more. One of the new moons - Proteus - is actually larger than Nereid, but since Proteus 
orbits dose to Neptune, it was lost in the planet's glare for observers on Earth, 

Triton circles Neptune in a retrograde ort>t in under 6 days. Tidal forces on Trton are causirw rt to 
spiral slowly toward the planet. In 10-1 00 million years (a short time in astronomical terms) the 
moon wiH be so dose that Neptunian gravity will tear it apart, forming a spectacul* nng to 
accompany the planets modest current nngs. 

Triton's landscape is as strange end unexpected as those of to aid Mranda. The moon has more 
rock than its counterparts at Saturn and Uranus. Triton's mantle is probably composed of water-ice 
but its crust is a thin verneer of nitrogen and methane. The moon shows two dranaticalfy different 
types of terrain; the so-called ‘cantaloupe" terrain and a receding ice cap 

Dak streaks appear on the ice cap. These streaks are the taloul from geyser-like voleanfo vents 
that shoot nitrogen gas and dark, fme-grained particles to heights of t -8 km ( 1 -5 mi). Triton's thin 
atmosphere, only 1 /70,000th as thick as Earth's, has winds that carry the dark particles and deposh 
them as streaks on the ice cap - the coldest surface yet discovered in the solar system (-235 
degrees Celsius, -391 degrees Fahrenheit). Triton might be more like Pluto than any ottW object 
spacecraft have so far visited . 
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Pluto is the most (J*tant ot the planets, yet the eccentricity of its orbit periodica tty carries it inside 
Neptune's orbit, where it has been smce 1979 and where rt wilt reman until March 1999. Pluto's 
orbit is also highly inclined - tilted 1 7 degrees to the orbital plane ol the other planets. 

Discovered in 1930, Pluto appears to be little more than a celestial snowball The planet's diameter 
is calculated to be approximately 2,300 km (1 .430 mi), onty 2/3 the size of our Moon. 

Ground-based observations indicate that Pluto’s surface is covered with methane ice and that there 
e a thn atmosphere that may freeze and fall Id the surface as the planet moves away from the Sun. 
Observations also show that Pluto’s spin axis is tipped by 122 degrees. 

The planet has one known satefcte, Charon, discovered n 1978 Charon’s surface composition is 
different from Pluto’s: the moon appears to be covered with wator-ce rather than methane ice. Its 
orbit is gravitational^ locked with Pluto, so both bodies always keep the same hemisphere tacmg 
ech other. Pluto's and Charon’s rotational period and Charon’s per«d of revoMion are all 6.4 Earth 
days 

No spacecraft have ever veiled Pluto. 


Comets 


The outermost members of the solar system occasionally pay a visit to the inner planets. As 
asteroids we the rocky and metaffc remnants of the formation of the solar system, comets are the 
icy debris from that tfm beginning and can survive only far from the Sun, Most comet nuclei reside 
in the Oort Cloud, a loose swarm of objects in a halo beyond the planets and reaching perhaps 
halfway to tie nearest star 

Comet nuclei orbit in Hits frozen abyss until they are gravitationally perturbed into new orbits that 
carry them dose to tie Sun. As a ructeos falls nstoe the orbits cl the outer planets, the volatile 
elements of whch it is made gradually warm: by the time the nucleus enters the region of the inner 
planets. Ihese volatile elements are boiling. The nucleus itself is irregular and only a few miles 
across, and is made principally of water-ice with methane and ammonia 


B-58 


As these materials bod off of the nucleus, they lorm a coma or cloud like "head* that can measure 
tens of thousands of kilometers across. The coma grows as the comet gets closer to the Sun. The 
stream of charged partdes comvig from the Sun pushes on this doud, blowing it back and giving 
nse to (he comers Tals * Gases and tons are blown directly back Irom the nucleus, but dust 
particles are pushed more slowly. As the nudets continues m its orbit, the dust particles are left 
behind m a curved arc. 

Both the gas and dust tafs point away from the Sun, in ©fleet the comet chases its tads as it 
recedes from the Sun. The tails can reach ISO million km (93 million mi) in length, but the total 
amount of matenai contained i this dramatic display would fit in an ordinary suitcase. Comets -* 
from the Latin cometa, meaning long-haired - - are essentially dramatic light shows. 

Some comets pass through the solar system only once, but others have their orbits gravitationaiy 
modified by a dose encounter with one of the giant outer planets. These latter visitors can enter 
dosed eflptical orbits and repeatedly return to the inner solar system. 

Halley’s Comet is the most lamous example of a relatively short period comet, returning on an 
average of once every 76 years and ortwmg from beyond Neptune to within Venus’ ortxt Confirmed I 
sightings of the comet go back to 240 B.C This regular visitor to our solar system Is named for Sir 
Edmund Halley, because he plotted the comet’s ortxt and predicted its return, based on earlier 
sightings and Newtonian laws of motion. Hss name became part of asironomical lore when, to 1 759, 
the comet returned on schedule Unfortunately. Sir Edmund did not live to see it. 

A comet can be very prominent to the sky if it passes comparatively dose to Earth. Unfortunately, on 
its most recent appearance, Halley’s Comet passed no doser than 62.4 milkon km (285 million mi) 
from our world The comet was visible to the naked eye, especially lor viewers in the southern 
hemisphere, but it was not spectacular. Comets have been so bright, Dn rare occasions, that they 
were vteWe during daytime. Historically, comet sightings have been interpreted as bad omens and 
have been artisticaly rendered as daggers n the sky. 

Several spacecraft have flown by comets at high speed; the first was NASA's International 
Cometary Explorer m 1965 An armada of five spacecraft (two Japanese, two Soviet, and the 
Giotto spacecraft from the European Space Agency) flew by Halley’s Cornel in 1966 
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Manner 1 

Venus Flyby 

Jul 22,1962 


Destroyed shorty after launch when vehicle veered off course. 
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Mariner 2 

Venus Flyby 

Aug 27, 1962 

Dec 14, 1962 

Firsj successful planetary flyby. Provided instrument scanning data. Entered solar orbit: 
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Mariner 3 

Mars Flyby 

New 5, 1964 


Shroud tailed to jettison property; Sun and Canpous no! acquired: did nof encounter Mars. Entered solar orbit 
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Mariner 4 

Mars Flyby 

Nov 28. 1964 

JU 14, 1965 

Provided first dose-range pictures ol Martian surface. Entered solar orbit. 




Mariners 

Venus Flyby 

Jun 14, 1967 

Ocl 19, 1967 

Advanced instruments relumed data on Venus' surface temperature, atmosphere, and magnetic field 
environment. Entered solar orbit. 
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Manner 6 

Mars Flyby 

Feb 24, 1969 

Jul 31, 1969 

Provided high-resolution photos of Martian surface, concentrating on equatorial region. Entered sola orbit 
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Mariner 7 

Mars Flyby 

Mar 27, 1969 

Aug 5. 1969 

Provided high-resolution photos of Martian surface, concentrating on southern hemisphere. Entered soar orbit. 
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Manner 9 

Mars Ortxler 

May 8, 1971 


Centaur stage malfunctioned shorty after launch. 
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Mariner 9 

MarsOrbrier 

May 30, 1971 

Nov 18, 1971 

Mapped the whole planet; provided detailed photos of Phobos and Deimos. Craft inoperable in Mars orbit. 
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Pioneer 10 

Juprter FtyOy 

Mar 2, 1972 

Dec 3, 1973 

First spacecraft to penetrate the Asteroid Belt. Obtained first dose-up images of Jupiter, investigated its 
magnetosphere, atmosphere and internal structure StiU operating in the outer Solar System. 
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Pioneer 11 

Jupiter /Saturn 

Apr 5, 1973 

Dec 2, 1974 (Jt^wer) The successful encounter of Jipier by Pioneer 1 0 permitted Pioneer 11 lobe retargeted in flight to fty by 
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Flyby 


Sep 1 , 1 979 (Saturn) Jupiter and encounter Saturn . Still operating in the outer Solar System. 



n 









4 

M 


M 

■ 





6-59 

j 


% 

i 

N 

L M 

M 




1- 


t fcl 

F 

1 

4 

1 

M 


M 




1 - 


- : H 

r 

1 

u 


f M 




y ~ 


i : » 

r 

4 

u 

W-r4 

M 






r , U 



M 

f l 
t 








y 

4 

t "-j 

M 





t 


r U 

y 

4 


l 1 

: 1 






t i M 

k 

4 

U 

fc. I 

; 1 




S . :>,1 


1- i 

k 

4 

u 

It- ""1 

M 




&«•. 


fcnwi Pu 

t 

■4 

u 


M 









I 


■> 






kMi ►"! 

i 

4 

u 

b«-i 







S*1 


A 

1 

u 

i ■.-* 

M 

z 








1 





m 

i 

n 

( 

f 

I! 

N 


rj 

1. 

M 


w 

r 


i,^rt 

ri 

J 

Is 

^ : 

E i 

w 

t 

) ; 

r ^ 

. t 

1! 


\'4 

M 

N 

M 


n 

& 

► i 

P#*SSI 

R 

Ei 

N 

P*~4 

N 

l 

P 

M 

►» i 

N 

r i 

PM 

h»< 

N 

' I 

* i 

N 



r 1 

W 

P-i 

/ * 

. i 

p- 1 

P* 

(rwl / 

N 

r i 

PN 

/ 

4 

V 

W 

i 

r i 

PM 

p-'M 

N 

i 

r 1 

Pi 

r^j 

N 

. i 

f i 

pm 

r*l 

M 

t 1 

M; 

PM* 

N 

^ i 

Ir* 

p** 

M 

p"** 


3 I 


Planetary Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 1 

Manner 10 

Venus' Mercury 
F»yby 

Nov 3, 1973 

Feb 5. 1974 (Venus) First dual-planet mission. Used gravity of Venus to attain Mercury encounter. Provided first ultraviolet 
Mar 29. 1 974 (Mercuy) photographs of Venus; returned close- up photographs and detailed data of Mercury. T ransmitter was tumBd off 
S«p2l. 1974 (Mercury) March 24, 1975. when attitude control gas was depleted Craft inoperable m solar orbit. 

Mar 16; 1975 (Mercury) 

Viking 1 

Mars Orbiter 
and Lander 

Aug 20. 1975 

JuM 9, 1976 (in orbit) 
Jut 20; 1976 (landed) 

First U,S. attempt to soft land a spacecraft on another planet. Landed on the Plain of Chryse. Photographs 
showed an orange-red plain strewn with rocks and sand dunes. Orbiter 1 operated until August 7, 1980. when it 
used the last of its attitude control gas. Lander 1 ceased operating on November 13. 1983. 

Viking? 

Mars Orbiter 
and Lander 

Sep 9. 1975 

Aug 7. 1976 (in orbit) 
Sep 3. 1976 (landed) 

Landed on the Plain of Utopia Discovered water frost on the surface at the end of the Martian winter. Orbiter 2 
stopped operating on July 24, 1 978. when its attitude control gas was depleted because of a leak. Lander 2 
operated until April 12. 1980, when it was shut down due to battery degeneration 

Voyager 1 

Tour ol Jupiter 
and Saturn 

Sep 5, 1977 

Mar 5. 1979 (Jupiter) 
Nov 12, i960 (Saturn) 

Investigated the Aipifer and Saturn planetary systems Relumed spectacular photographs and provided eviderce 
of a ring encircling Jupiter. Continues to return data enroute toward interstellar space. 

Voyager 2 

Tour of the 
OulBr Planets 

Aug 20. 1977 

Jul 9, 1979 (Jupiter) 
Aug 25. 1981 (Saturn) 
Jan 24. 1986 (Uranus) 
Aug 25, 1989 (Neptune 

Investigated the Jupiter, Saturn and Uranus planetary systems. Provided lirst close-up photographs ol Uranus 
and its moons. Used gravity-assist at Uranus to continue on to Neptune. Swept within 1 280 km ol Neptune or 
August 25, 1989. The spacecraft will continue into interstellar space 

Pioneer Venus 1 

Venus Orbiter 

May 20. 1978 

Dec 4. 1976 

Mapped Venus' surface by radar, imaged its cloud systems, explored its magnetic environment and observed 
interactions of the solar wind with a planet that has no intrinsic magnetic field. Provided radar altimetry maps lor 
nearly all of the surface ol Venus, resolving features down Id about 50 miles across. Still operating in orbit 
around Venus. 
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SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Pioneer Venus 2 

Venus Probe 

Aug 0,1978 

Dec 9, 1978 

Dispatched heat-resisting probes to penetrate Ihe atmosphere at widely separated locations and measured 
temperature, pressure, and density down to the planers surface. Probes impacted on the surface. 

Magelan 

Venus Radar 
Mapping 

May 4, 1989 

Aug 1990 

Returned radar images that showed geological features unlike anything seen on Earth. One area scientists called 
crater farms; another area was covered by a checkered pattern of closely spaced fault lines running at right 
angles Most mtngutng were indications that Venus still may be geological active. Wi continue to map the 
enwe surface and observe evidence of volcanic eruption into 1991 

Galileo 

Jupiter Orbiler 
and Probe 

Oct 18, 1989 

Dec 8, 1990 (Garth) 
Feb 1991 (Venus) 

A sophisticated two-part spacecraft; an Orbiter will be inserted into orbit around Jupiter to remotely sense the 
planet, its satellites and the Jovian magnetosphere and a Probe will descent into the atmosphere of Jupiter to 
make in situ measurements of its nature. Galileo flew by Venus, conducting the first infrared imagery and 

VKM-trrKmrw hfil/*u IHo nl^rtafV I J r ^.1 .. . 


spectroscopy below the planers cloud deck and used the Earth's gravity to speed it on its way to Jupiter, 
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Space Flights 


LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Feb 12. 1961 


First Soviet planetary flight: launched from Sputnik B. Radio contact was lost dung flight, spacecraft was not 
operating when it passed Venus 

Aug 25. 1962 


Unsuccessful Venus attempt. 

Sep 1, 1962 


Unsuccessful Venus attempt. 

Sep 12. 1962 


Unsuccessful Venus attempt. 

Oct 24, 1962 


Spacecraft and final rocket stage biew up when accelerated to escape velocity 

Nov 1,1962 


Contact was lost when the spacecraft antenna could no longer be pointed towards Earth. 

Nov 4, 1962 


Disintegrated during an attempt at Mars trajectory from Earth parking orbit. 

Apr 2, 1964 


Commumcabons lost. Spacecraft went into solar W>t 

Nov 30, 1964 


Passed by Mars; laMed to return data. Went into solar cubit. 

Nov 12, 1965 

Feb 27, 1966 

Passed by Venus, but tailed to return data. 

Nov 16. 1965 

Mar 1,1966 

Impacted on Venus, becoming the first spacecraft to reach another planet. Failed to return data 

Jir 12, 1967 

Od 16, 1967 

Descent capsule transmitted data dunng parachute descent. Sent measurements of pressure, density, and 
chemical composition of the atmosphere before transmissions ceased. 

Jan 5. 1969 

Mar 16. 1969 

Entry velocity reduced by atmospheric braking before mam parachute was deployed Capsule entered atmosphere 
on planet's dark side, transmitted data for 53 minutes white traveling into the atmosphere before being crushed 
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USSR Planetary 


SPACECRAFT MtSSION 


Mars 6 & 7 Mars Otters 
and Landers 


Venus Orbiter 
end Lander 


Venus Obiter 
and Lander 


Venus Otter 
and Lander 


Venus OrMer 
and Lander 


Venus Obiter 
and Lander 


Venus Obiter 
and Lander 








USSR Planetary Space Flights 

^. SPACE CRAFT MISSION LAUNCH DATE ARRIVAL DATE REMARKS ~~~ _ 

* M,M WUte ’' °*' 5 '' 9M zz-zsz? 

Dec 21 1984 Junis 1 <¥K lUnmici u nHa , , ^ landers studied the atmosphere and acquired a surface sol sample for analysis. Each 

(Hattey) payloads, carrying cameras and instruments, continued on to encounter Comet Ha/ toy. 

PMJ0SU2 Mars^Mbos ^ 7 ^ PM> “ l^<*aUadl, a ground I 

magneuc field. On March 27, 1 909, communication with Photos 2 was lost and shorts to contact the spacecraft 
wefe dtsconti noed. 
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USA Lunar Space Flights 


SPACECRAFT 

■ ■■ 1 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Pioneer t 

Lurw OrtHl 

Oct 11 , 1958 


Dd not achieve lunar trajectory, launch vehicle second and third stages dd not separate evenly. Returned data on 
Van Aden Belt and other phenomena before reentering on October 12. 1958 

Pioneer 2 

Lunar Orbit 

Nov B, 1958 


Third stage of launch vehete failed to ignite. Returned data that indicated the Earth's equatorial region has higher 
Rux and energy levels than previously believed Dd not achieve orbit 

P»neer3 

Lunar Probe 

Dec 6, 1958 


First stage of launch vehicle cut off prematurely’ transmitted data on dual bands of radiation around Earth. 
Reentered December 7, 1968. 

Pioneer 4 

Lunar Probe 

Mar 3, 1959 

Mar 4, 1959 

Passed within 37,300 miles from the Moon; returned excellent data on radiation, Entered solar orbit. 

Pioneer P-3 

Lunar Orbit 

Nov 26, 1959 


Payload shroud broke away 45 seconds after liftoff. Dd not achieve ort>t. 

1 Ranger 1 

Lunar Probe 

Aug 23, 1961 


Fbght test of lunar spacecraft carrying experiments to collect data on solar plasma, particles, magnetic fields, 
and cosmic rays. Launch vehde failed to restart resulting m low Earth Orbit. Reentered August 30, 1961 

Ranger 2 

Lunar Probe 

Nov 18, 1961 


Right test of spacecraft systems for future lunar and interplanetary missions, launch vehicle altitude control 
system tailed, resulting in low Earth orbit. Reentered November 20. 1961 

Ranger 3 

Lunar Landing 

Jan 26, 1962 


Launch vehicle malfunction resulted in spacecraft missing the Moon by 22,862 miles. Spectrometer data on 
radiation were received Entered solar orbit 

Ranger* 

Lunar Landing 

Apr 23, 1962 

Apr 26, 1962 

Failure of central computer and sequencer system rendered experiments useless. No telemetry received, 
Impacted on far sde of the Moon. 

Ranger 5 

Lunar Landing 

Oct 18, 1962 


Power failure rendered all systems and experiments useless; 4 hours of data received from gamma ray 
experiment before battery depletion Passed within 450 miles ol Tie Moon Entered solar orbit. 


B-66 




Mi 


r- 



USA Lunar Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Rangers 

Lunar Photo 

Jan 30, 1964 

Feb 2, 1964 

TV cameras laded; no data returned Impacted in the Sea of Tranquility area. 

Ranger 7 

Lunar Photo 

Jui 28,1964 

Jul 31, 1964 

Transmitted high quality photographs, man's first close-up lunar views, before impacting in the Sea’ol Clouds area, 

Ranger 8 

Lunar Photo 

Feb 17, 1965 

Feb 20. 1965 

Transmitted high quality photographs before impacting in the Sea of Tranquility area 

Ranger 9 

Lunar Photo 

Mar 21, 1965 

Mar 24, 1965 

Transmitted Ngh quality photographs before impacting in the Crater ol Alphonsus. Almost 200 pictures were shown 
live via commercial television in the first TV spectacular from the Moon 

Surveyor 1 

Lunar Lander 

May 30, 1966 

Jun 2. 1966 

Fvst U S. spacecraft to make a fully controlled soft landing on the Moon; tended in the Ocean ol Storms »ea. . 
Returned high quality images, from horizon views of mountains to close-ups of its own mirrors, and 
seienoiogical data 

Lunar Obiter 1 

Lunar Obiter 

Aug 10, 1966 

Aug 14, 1966 

Photographed over 2 million square mites of the Moon's surface. Took first photo ol Earth from ton at distance. 
Impacted on the far side of the Moon on October 29. 1966. 

Surveyor 2 

Lunar Lander 

Sep 20. 1966 

Sep 22, 1966 

Spacecraft crashed onto the lunar surface southeast of the crater Copernicus when one of its three vernier 
engines tailed to ignite during a mid course maneuver. 

Lunar Obiter 2 

Lunar Orbrter 

Nov 6, 1966 

Nov 10, 1966 

Photographed landing sites, inducting the Ranger 8 landing point, and surface debns tossed out at impact 
Impacted the Moon on October 11,1 967. 

Lunar Orbrter 3 

Lunar Obiter 

Feb 4, 1967 

Feb 8, 1967 

Photographed lunar landing sites; provided gravitational field arto lunar environment data. 
Impacted the Moon on October 9, 1967. 
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USA Lunar Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Surveyor 3 

lunar Lander 

Apr 17, 1967 

Apr 19, 1967 

Vernier engines tailed lo cutoff as planned and the spacecraft bounced twice before landing in the Ocean of 
Storms. Relumed images, including a picture of the Earth during lunar eclipse, and used a scoop to make the first 
excavation and bearing test on an extraterrestrial body. Returned data on a soil sample. Visual range of TV 
cameras was extended by using rwo flat mirrors. 

Lunar Orbrtw 4 

Lunar Otwer 

May 4, 1967 

May 8, 1967 

Provided Ihe first pictures of the lunar south pole Impacted the Moon on October 6, 1967. 

Surv«yor4 

lunar Lander 

Jil 14. 1967 

Jul 17, 1967 

Radio contact was tost 2-1/2 minutes before touchdown when the signal was abruptly lost, impacted m Sinus Mecki 

Lunar Orbrter 5 

Lunar Obiter 

Augl, 1967 

Aug 5, 1967 

Increased lunar photographic coverage to better then 99%. Used in orbit as a tracking target. Impacted the Moon 
on January 31. 1968. 

5urveyorS 

Lunar Lander 

Sep 8, 1967 

Sep 10, 1967 

Technical problems were successfully solved by tests and maneuvers during flight Soft-landed in the Sea of 
Tranquility, Returned images and obtained data on lunar surface radar and thermal reflectivity. Performed 
first on-site chemical soil analysis. 

Surveyor 6 

Lunar Lander 

Nov 7. 1967 

Nov 9, 1967 

Soft-landed in the Sinus Medii area, Returned images of the lunar surface, Earth, Jupiter, and several stars. 
Spacecraft engines were restarted, lifting the spacecraft about 10 feet from the surface and landing it 8 feel 
from the original she. 

Surveyor? 

Lunar Lander 

Jan 7, 1968 

Jan 9, 1968 

Landed near the crater Tycho. Returned some stereo pictures of Ihe surface and of rocks that were of 
special interest. Provided first observation of artificial light from Earth. 
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USSR Lunar Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Luna 1 

Lunar Impact 

Jan 2, 1959 


Intended to impact the Moon, earned instruments to measure radiation. Passed the Moon and went »nto solar orbit 

Luna 2 

Lunar Impact 

Sep 12, 1959 

Sep 15. 1969 

First spacecraft to reach another celestial body. Impacted east of the Sea ol Serenity: carried USSR pennants. 

Luna 3 

Lunar Probe 

Oct 4, 1959 


First spacecraft to pass behind Moon and send back pictures ol tar side. Equipped with a TV processing and 
transmission system, returned pictures ol lar side including composite Ml view of tar side Reentered Apr 29, 1960. 

Sputnik 25 

Lunar Probe 

Jan 4, 1963 


Unsuccessful lunar attempt 

Luna 4 

Lunar Obiter 

Apr 2, 1963 


Attempt to solve problems of landing instrument containers. Contact lost as it passed Ihe Moon. Barycerthc Dibit 

LunaS 

Lunar Lander 

May 9, 1965 

May 12. 1965 

Fwt soft landing attempt Retrorocket malfunctioned; spacecraft impacted in the Sea of Clouds. 

Luna 6 

Lunar Lander 

Jun8, 1965 


During mtocourse correction maiewer, engne failed to switch off. Spacecraft missed Moon and entered solar ort*. 

Zond3 

Lunar Probe 

Jti 18, 1965 


Photographed lunar far side and transmitted photos to Earth 9 days later. Entered solar orbit 

Lure 7 

Lunar Lander 

Oct 4, 1965 

Oct 7. 1965 

Retrorockets fired early; crashed in Ocean ol Storms. 

LunaS 

Lunar Lander 

Dec 3, 1965 

Dec 6, 1965 

Retrorockets fired late: crashed in Ocean of Storms. 

Luna 9 

Lunar Lander 

Jan 31, 1966 

Feb 3, 1966 

First successful soft landing; first TV transmission horn lunar surface. Three panoramas of the Lnar landscape 
were transmitted from the eastern edge of the Ocean of Storms. 

Cosmoslli 

Lunar Probe 

Mar 11, 1966 


Unsuccessful lunar attempt Reentered March 16. 1966. 

Luna 10 

Lunar OrWer 

Mar 31, 1966 


First lunar satellite. Studied lunar surface radiation and magnetic field intensity; montored strength and variation 
ofiunar gravitation Selenocentnc orbit 
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USSR Lunar Space Flights 


SPACECRAFT 

MISSION 

LAUNCH DATE 

ARRIVAL DATE 

REMARKS 

Luna 16 

Luna; Sample 
Return 

Sep 12, 1970 

Sep 20, 1970 

First recovery of lunar son by an automatic spacecraft. Controlled landing xhieved in Sea of Fertility; automatic 
drilling rig deployed; samples collected from lunar surface and returned to Earth on September 24, 1 970 

Zond 8 

Ctrcumlunar 

Oct 20, 1970 


Fourth ctrcumlunar flight Color pelves taken ol Earth and Moon. Russia's second sea recovery occurred on 
October 27, 1970, in the Indian Ocew. 

Luna 17 

Lunar Rove; 

Nw 10, 1970 

Nov 17, 1970 

Carrying the first Moon robot, soft landed in Sea of Rains. Lunokhod 1 , driven by 5-man team on Earth, traveled 
over the knar surface far 1 1 days; ttansmitted photos and analyzed soil samples. 

Luna 18 

Lunar Lander 

Sep 2, 1971 


Attempted to land in Sea ol Fertility on September 1 1 , 1971 , Convnumcations ceased shortly rfter comm** was 
given to start descent engine. 

Luna 19 

Lunar Obiter 

Sep 28, 1971 


From lunar orbit studied Moon's gravitational field; transmitted TV pictures of tfie surface. Setanooentnc orbit 

Luna 20 

Lunar Sample 
Return 

Feb 14, 1972 


Soft landed m Sea of Crises Used ■ptx*Metemetnc device" to relay pttures of surtax A rota^-percussion drrfl 
was used to drill into rock; samples were lifted into a capsule on ascent stage and returned to Earth on Feb 25. 1972. 

Luna 21 

Lunar Rover 

Jan 8, 1973 

Jan 15, 1973 

Carried improved equipment and additional instruments; second Lunokhod rover soft landed new the Sea of Serenity 
Lunar surface pictures were transmitted and experiments were performed. Ceased operator^ on the 5th lurw day. 

Luna 22 

Lunar Obiter 

May 29, 1974 

Jun2, 1974 

Placed in circular lunar orbit then lowered to obtain TV panoramas ol high quality and good resolution Altimeter 
readings were taken and chemical rock composition was determined by gamma radiation. Selenocentnc orbit 

Luna 23 

Lunar Sample 
Return 

Od 28, 1974 


Landed on the southern part ol the Sea of Crises on November 6, 1974. Device for taking samples was 
damaged; no drilling or sample collection possible 

Luna 24 

Lunar Sample 
Return 

Aug 9, 1976 

Aug 14, 1976 

Landed in Sea of Crises on August 18, 1976. Carried larger soil carrier. Core samples were drilled and returned 
U S, and British scientists were given samples for analyses. 
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NASA Major Launch Record . 1958 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

OATE 

(Mins.) 

A doom (km) 1 Perigee (km)l kicl (deg) 

(ka) 

(All Launches from ESMC. unless otherwise noted) 

1958 






1958 

Pweef 1 (U) 
Eta 1 

Thor-AWe 1 
130 (U) 

Oct 11 


DOWN OCT 12. 1956 

34.2 

Measure magnetic tiekJs around Earth or Moon Error n burnout 
velocity and angle; did not reach Moon Returned 43 hours ol data on 
extent ol radiation band, hydromagnetic oscilalions ol magnetic field, 
density of mcrometeors in interplanetary space, and interplanetary 
magnetic field 

Beacon 1 (U) 

Jupiter C 

<U) 

Oct 23 


DID NOT ACHIEVE ORBIT 

4 2 

TNn plastic sphere (12 leet in diameter after million) to stixJy 
atmosphere density at various levels Upper stages and payload 
separated prior to lest stare burnout 

Pioneer II (U) 

Thor Able 1 
129 (U) 

NovB 


DIO NOT ACHIEVE ORBIT 

39 1 

Measurement ot magnetic fields around Earth or Moon Th*d stage 
(ailed 1o ignite Its brief data provided evidence that equ atonal regain 
about Earth has higher flux and higher energy radiation than previously 
considered 

Pioneer lit (U) 

Juno II <U) 

Dec 6 


DOWN DEC 7, 1958 

5.9 

Measurement ol radiation n space Error in burnout velocity and 
angle; did not reach Moon During its flight, discovered second 
radratcn be* around Earth 

T559 






1959 

Vanguard ll (U) 
Alpha 1 

Vanguard 
(SLV-4) |U) 

Feb 17 

1238 

3140 S5B 32 9 

9 4 

Sphere (20 inches m diameter! to measure cloud cover First Earth 
photo horn satellite Interpretation ol dala difficult because sateltile 
developed precessina motion 

Pioneer IV (S) 
NU 1 

Juno H (S) 

Mar3 


HELIOCENTRIC ORBIT 

6.1 

Measurement ol radiation in space Achieved Earth Moon traieaory; 
returned excellent radiation data Passed within 37.300 miles of the 






Moon on March 4, 1959 

Vanguard (U> 

Vanguard 
(SLV-5) (U) 

Apr 13 


DID NOT ACHIEVE ORBIT 

10.6 

Payload consisted o< two independent spheres: Sphere A contained 
a precise magnetometer to map Earth's magnetic held, Sphere B was a 
30-inch rnltatable sphere lor optical tracking Second stage fa lied 
because of damage at stare separation 

Vanguard <U) 

Vanguard 
(SlV-6) (U) 

Jun 22 


DID NOT ACHIEVE ORBIT 

9.8 

Magnesium aHoy sphere (20 inches in diameter), to measure 
solar -Earth heating process which generales weather Faulty second- 
stage pressure valve caused faikjre 

Explorer (5-1) 
|U) 

Juno II (LI) 

Jul 16 


DIO NOT ACHIEVE ORBIT 

41 5 

To measure Earth's radiaiion balance Destroyed by Range Sal ety 
Officer 5-1 r2 seconds after liftoff: failure ot power supply to gu'dance 
system 
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NASA Major Launch Record 


I960 


MISSION/ LAUNCH LAUNCH PERIOD CURRENT ORBITAL PARAMETERS 

Inti Desi gn VEHICLE DATE (Mins.) Apofl— (km)| Perigee (km)| Incl (degY 


WEIGHT REMARKS 

(kg) (AH Launches from ESMC. unless othwwlae noted) 


Explorer (S-46) 
(U) 


Jim li (U) Mar 23 


DID NOT ACHIEVE ORBIT 


Analyze electron and proton radialton energies in a highly eliplical 
ortxt Telemetry tost shortly after l«t stage burnout: one o» the upper 
stages tailed lo lire. 


Ttaoal(S) Thor-AWeH Apr 1 

Beta 2 148 (S) 


Erst successful weather-study satellite Demonstrated that sateiuies 
could be used to survey global weather conditions and study other 
surface features Iron space T rans mated 22.952 good-quality ctoud- 
cover photographs 


Seoul X 

_iyi 


SUBORBtTAL FLIGHT 


Suborbital Launch Vehicle Development Test w*h kve Ursa and third 
stages Vehicles broke up after first -Mage burnout. 


Echo A- 10 (U) Thor- Del a 

OKU) 


DID NOT ACHIEVE ORBIT 


75 3 100 tool passive reflector sphere to be used in a senes ol 

commmicaiions experiments During ooasl period, attitude control 
ieis on second slaoe failed 


Mercury (MA-f) 

jyi_ 


SUBORSTTAL FLIGHT 


Launch vehicle Devetopmenl Test; lirst oor.iplete Scout vehcle 


Alias SO 

_JU1_ 


DIO NOT ACHIEVE ORBIT 


Suborbital lest of Mercury Capsule Reentry. The Atlas exploded 
65 seconds after launch 




Echo I (A ll) 
(S) 

J*LL 


Thor-De 
(2) <S) 


Aug 12 


DOWN MAY 24, 1968 


Fast passive communications salellrte (100-loot sphere) Reflected a 
pre taped message trom President Eisenhower across the Naton, 
demonstranng leastoiWy ol global radio communications vm satellite 


(P-30) Atlas-Able 80 Sep 25 

<U> 


it II (S) 


DID NOT ACHIEVE ORBIT 


Scout 2 

J§L- 


SUBORBITAL FLIGHT 


Highly instrumented probe, in lunar orbi, to invesbgaie the 
environment between the Earth and the Moon Second stage tailed 
due to malfunction in oxidizer system 


Launch Vehicle Devetopmenl Test: second complete Scout vehicle, 
reached an aMudect 3.500 mi (WFF) 


Explorer 8 
(S~30) (S) 

X1 1 


Little Joe 5 


Juno II (S) 


405 49 9 


Uttte Joe Nov 8 
IUV *5MS) 


SUBORBITAL FLIGHT 


Contained instrumentation lor detailed measurements of the 
ionosphere Conlimwd the existence ol a helium layer in the upper 
atmosphere, 


Suborbdai lest ol Mercury Capsule lo quality capsule system Capsule 
dto not separate torn booster. JK£E I 


T«ce l (S) 
Pit 


Thor-DeNa 

13) (Si 


583 48 5 


127 0 Test ol expenmemal lelevtsion techniques and mirared equpmeni tor 
global meteorological in formal ion system. 


Explorer (S-56) Seoul 3 

(U> (U) 


CMD NOT ACHIEVE ORBIT 


6 4 12-loot sphere to determine the density ol the Earth's atmosphere 
Second stage failed to ignite 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

Pioneer (P-31) 
(U) 

LAUNCH 
VEHICLE 
Atlas-Able 91 

M 

LAUNCH 

DATE 

Oec 15 

PERIOD 

(Mins.) 

CURRENT ORBITAL PARAMETE 
Apogee (km) | Perigee (km)| Incl i 

DID NOT ACHIEVE ORBIT 

Mercuy (MR-1A) 
<S) 

Redstone 

(S) 

Dec 19 


SUBORB tTAL FLIGHT 

| 1961 

Mercury (MR-2) 

IS1 

Redstone 

(Si 

Jan 31 


SUBORBITAL FLIGHT 

Explorer 9 (S) 

Delta 1 

Scout 4 
(S) 

Feb 16 


DOWN APR 9, 1964 

Mercury (MA-2) 
(S) 

Allas 67 

(S> 

Feb 21 


SUBORBITAL FLIGHT 

Explorer (S-45) 
(U) 

Juno It (U) 

Feb 24 


DID NOT ACHIEVE ORBIT 

Little Joe 5A 

M 

Little Joe 
(UVfSA) (U) 

Maris 


SUBORBITAL FLIGHT 

Mercury (MR-BO) 
J§1 

Redstone 

IS) 

Mar 24 


SUBORStTAL FLIGHT 

Explorer 10 (S) 
Kappa 1 

Thor- Del a 

(4) (S) 

Mar 25 


DOWN JUN 1968 

Mercury (MA-3) 
(U> 

Atlas 100 

(U) 

Apr 25 


DID NOT ACHIEVE ORBIT 

Explorer tl (S) 
Not 

JunoH(S) 
(4 stages) 

Apr 27 

105 8 

1578 485 21 

Little Joe SB 

JS1 

Utile Joe 
(L/V #5B)(S) 

Apr 28 


SUBORBITAL FLIGHT 

Mercury (S) 

Mercury- 

May 5 

Si 


SUBORBITAL FLIGHT 
LANDED MAY 5. 1961 


REMARKS 

(AH Launches trom ESMC, unless otherwise noted) 

Highly instrumented probe, in lunar orbit, to investigate the 
environment between the Earth and the Moon. Vehicle exploded 
about 70 seconds after launch due to mailing on m test stage. 
Unmanned Mercury spacecraft. to suborbrtai trajectory, impacted 235 
miles down range after reaching an akrtude of 135 miles and a speed of 
near 4,200 mph Capsule recovered about 50 minutes after launch 

1961 

Suborbrtai test of Mercury Capsule; 16-mtoute flight included 

bomedcal test with chimpanzee (Haml aboard. 

12 toot sphere to determine the density of the Earth's Atmosphere 

Fva spacecra* orbrted by an «rtFsg*d rocket (WFF) 

Suborbrtai test ot Mercury Capsule, upper part of Atlas strengthened 
by an 8-inch wtoe stainless steel band. Capsule recovered less than 1 
hour after launch. 

investigate the shape of the ionosphere. A malfunction following 
booster separation resulted in loss ot payload telemetry, third and forth 

stages laded to ignite _____ 

Suborbrtai test of Mercury Capsule. Escape rocket motor fired 
prenmreV and pnor to capsule release (WFF) 

Suborbrtai test ot launch vehicle for Mercury (light to atxyjire further 

experience with booster before manned fight was afterrpted 

Injected irto highly elipbcat orbit Provided information on soiar winds 
hydro magnetic shock waves, and reactcn of the Earth's magnetic field 

to solar hares 

Orbital flight test of Mercury capsule Destroyed after rtO seconds by 
Range Safety Officer when the inertial guidance system tailed to pitch 

the vehicle over toward fhe horizon, 

Ptaced in efttptical orbit to detect high energy gamma rays trom cosmic 

sources and map their cksinbulon in the sky 

Suborbrtai flight test to demonstrate the abrtrty of the escape and 

sequence systems to function property at max q (WFF) 

First manned suborbital flight wrth Alan B Shepard. Jr. Prtot and 
spacecraft recovered after 1 5 minute 22 second flight 
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NASA Major Launch Record 1961 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D«*lgn 

VEHICLE 

DATE 

(Mins.) 

Apogee (km) | Perigee (km)| Incl (deg) 

(Kfl) 

(All Launches from ESMC, unless otherwise noted) 

Explorer |S-45a) 

j \n 

Jmoti (U) 

May 24 


WO NOT ACHIEVE ORBIT 

33 6 

Investigate the shape or the ionosphere Second stage ignition 
system maHunctioned i 

Meteoroid Sat A 
E«ptororlS-S5)(U] 

Seoul 5 
(U) 

Jun 30 


DID NOT ACHIEVE ORBIT 

84 6 

Evaluate launch vehicle: investigate mcromeleoroKl inpact and 
penetranon TNTO stage taiedlo ignile (WFFj 

Tiros * (S) 
Rho 1 

Thor-DeHa 
(5) (S) 

Jul 12 

100.1 

801 730 47 9 

129 3 

Development ol meteorological satellite system Prowled excellent 
photos and infrared data. Photographed many tropical storms during 
1961 hurricane season; credited wrlh discovering Hurricane Esther 

Mercury <S) 
liberty Bel 7) 

Mercury 

Redstone-* 

Jut 21 

S) 


SUBORBITAL FLIGHT 
LANDED JUL 21, 1961 

1470.0 

Second manned subortvtai Ihght with Virgi t Grissom, Alter landing, 
spacecrati was lost but priol was rescued tram surface ot water 
Mission Duration 1 5 minutes 37 seconds 

Explorer 12 
(S-3) (S) 
Upsitoo 1 

Thor-Deia 

W(S) 

Aug 16 


DOWN SEP 1963 

37 6 

First ol a senes to investigate solar winds, interplanetary magnetic 
fields, and energetic panicles identified the Van AHen Betts as a 
magnetosphere 

Barger l (U) 
Phil 

Allas- Agena B Aug 23 
11 MU) 


DOWN AUG 30. 1961 

306 2 

Flight test of lunar spacecraft carrying experiments to investigate 
cosine rays, magnetic fields, and energetic particles Agena tailed to 
restart, resutma in low Earth orb* 

Explorer 13 (LI) 
Chi 1 

Scout 6 
<U> 

Aug 25 


DOWN AUG 28. 1961 

84 8 

Evaluate launch vehicle, invesligafe mcromeieoroid impact and 
penefrarton TTwdsiaoe fated to krte (WFF) 

Mercury (MA-4) 
(S) 

A-A^ha 1 

AHas88 

(S) 

Sep 13 


DOWN SEP 13, 1961 

1224 7 

Orbrtai test o* Mercury capsule to lest systems and ability to return 
capsule to predetermined recovery area alter one orb* AN capsule, 
trackna. and recovery obiectives met 

Probe A (P-21) 

J§1 

Seoul 7 

LSI 

Oct 19 


SUBORBITAL FLIGHT 


Vehicle test/scientilic Geoprobe Reached altitude of 4,261 miles; 
provided electron densb measuremerts (WFF) 

Saturn Test 
tSA:1)jS) 

Saturn 1 

_J§) 

00 27 


SUBORBITAL FLIGHT 


Suborbital launch vehicle development test ol the S-1 booster 
propulsion system, verification of aerodynamic and structural design of 
the entire vehicle 

Mercury (MS-1) 
(U> 

AF 609A Nov 1 

Blue Seoul (U) 


DID NOT ACHIEVE ORBIT 

97 1 

Orbital test of the Mercury Tracking Network. First Stage exploded 26 
seconds after liftoff; other three stages destroyed by Range Safety 
Officer 44 seconds atier launch. 

f^noerl(U) 
A-Thew 1 

Atlas- Agena B Nov IS 

117(U) 


DOWN NOV 20. 1961 

306.2 

Fight test of spacecraft systems designed lor future lunar and 
rnlerpianetary missions inoperative ro* gyro prevented Agena restart 
resulting m a low Earth orbit. 
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NASA Major Launch Record 


MISSION/ 

Inti Design 

Mercury (MA-5) 

(S) 

A-tota 1 

T962 

^cho (AVT-1) 

jSj 

Alpha 1 


Mercury (MA6) 

<Friendsrwp7){S) 
Gamma 1 
Reentry I <U) 


Probe B (P-21a) 
IS) 

Ranger 4 (U) 

Mu 1 


Anell(S) 
Omtcron i 
Centaur Test f 
(AC-1KU) 


LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) ' 

Atlas 93 

Nov 29 


(S) 




DOWN NOV 29, 1961 


SUBORBITAL FLIGHT 


Aflas-Agena B 

121 (U) 

Jan 26 


HELIOCENTRIC ORBIT 

Thor- Delia 

(7) (S) 

Feb 8 

1001 

824 700 48.32 

Atlas 109 
(S) 

Feb 20 


LANDED FEB 20, 1962 

Scout 8 

(S) 

Marl 


SUBORBITAL FLIGHT 

Thor-Oelta 
(8) (S) 

M»7 


DOWN OCT 8, 1961 

Seoul 9 

-13 

Mar 29 


SUBORBITAL FLIGHT 

Atlas-Agena B 

(S> 

Apr 23 


IMPACTED MOON ON APR 26, 1962 

Saturn! 

(S) 

Apr 25 


SUBORBITAL FLIGHT 

Thor-Dela 

Apr 26 


DOWN MAY 24, 1976 

mias-veniajr May 8 SUBORBITAL FLIGHT 

(F-1) (U) 


I REMARKS 

(All Launches from ESMC, unless otherwise noted) 

Fmal thghl test ol al Mercury systems prior to manned orUal flight, 
ctwrpanzee Enos on board Spacecraft and chimpanzee recovered 

after two ortrts. 

— 1962 ~ 

Suborbital Comramicattons Test, Caneter ejeden and opening 

successlut. but 135-toot sphere ruptured. 

Rough land Instrumented capsule on the Moon Booster malfunction 
resufted to the spacecraft missing the Moon by 22,862 m4es and going 

irfto solar orbit TV pictures were unusable. 

Cortirajed research and development o* meteorological saieito " 
system U S, Weather Bureau initiated totemationairadto facsimile 

transmis son ol cloud maps based on data received 

First U S manned orbital tight John H Glenn, Jr. made three orbits of 
the Earth Capsule and pitot recovered after 2 1 mnjtes to the water 

Mission Duration 4 hours 55 rrwxjtes 23 seconds. 

Launch vehicle development test/Reentry test. Desired speed was 

.. naachewBd _ (WFF) 

Carried 13 instruments to study Sun-Earth relationsfrps. Transmitted 
almost 1.000 hours ol tolormatton on solar phenomena, including 

measurements ol 75 solar flares 

Suborbitat vehicle lest/soentKic geoprobe Reached an attitude of 

_ 3,910 mSes; provided electron densty measurements. (WFF) 

Second attempt to rough land instrumented capsule on Moon Failure 
ot central computer and sequencer system rendered experiments 

useless Impacted on lar side ol Moon after flight of 64 hours 

Suborbital launch vehcle lest: carried 95 tons ol balast water in upper 
stages which was released al an aWude ol 65 miles to observe the 
_gftect on th e upper region ol the atmosphere (Protect High Water) 
Carried six British experiments to study the cnosphere, solar radwton 
_and cosmic rays First International Satellite Cooperative with UK 
Launch vehicle development test Centaur exptoded before 
separation 
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LAUNCH LAUNCH PERIOD 


1962 


CURRENT ORBITAL PARAMETERS 


Inti Design 

| VEHICLE 

DATE 

(Mine.) 

Apogee (km) | Perigee (km) | mcl(deg) 

(Kg) 

(All Launches from ESMC, unless otherwise noted) 

Mercury (MA-7) 
(Aurora 7) (S) 
Tau 1 

Alias 107 
(S) 

May 24 



LANDED MAY 24, 1962 


1349 5 

Second 0ft>4al Manned Flight with M Scott Carpenter Reentered 
under manual control alier three ortxts Mission Duration 4 hours 
56 m exiles 5 seconds 

Trot V (S> 
A-AJphe 

ThocDela 

(S) 

Jun 19 

99 8 

916 

583 

58 1 

129 3 

Continued research and development ot meieorotogcal satellite 
system Extended observations to fwgher latitudes Observed ice 
breakup m northern latitudes and storms originating in these areas 

Tefcnaf i (S) 
A-Epsiion 

Thor-DeVa 
|10) (S) 

Jul 10 

157.8 

5651 

938 

44.8 

77 1 

First pnvateiy butt satellite to conduct communication experiments 
First telephone and letevisnn expenments transmitted. Reimbursable 
(AT&T) 

Echo (AVT 2) 
(S) 

Thor-Deta 
(li) (S) 

Jul 18 



SUBORBITAL FLIGHT 


256 0 

Suborbital communicaiions test. inflation successful; radar Mieated 
that the sphere surface was not as smooth as planned 

Martnerl 

(P 37) (U) 

Atlas Agana 

145 (U) 

B AH 22 



DID NOT ACHIEVE ORBIT 

202.8 

Venus Flyby Vehicle destroyed by Range Sal el y Officer about 290 
seconds after launch when It veered oft course 

Mariner ll 
(P-38) (S) 
A-Rho 1 

Alias- Agana B Aug 27 

179 (S) 



HELIOCENTRIC ORBIT 


2028 

Second Venus tlyby First successful mterplanelary probe Passed 
Venus on December 14. 1962. at 21,648 miles, 109 days alier launch. 
Provided data on soiar wind, cosmic dust density, and panicle and 
magnate field variations 

Reersry ll (U) 

Scout 13 
IU> 

Aug 31 



SUBORBITAL FLIGHT 



Reentry lest at 2B 000 tps late third stage grxtion, desired speed was 
not achieved (WFF) 

TtoeVI(S) 

AP»il 

Thor-Defta 
(12) (S) 

Sap 18 

96 1 

679 

653 

56 3 

127 5 

Provide coverage oi the 1962 hurricane season. Returned high 
quality cloud cover phrtoaraphs 

Alouette t (S) 
B- Alpha 1 

Thor-AgerwB Sap 29 
(S) 

105.3 

102S 

989 

60 5 

145 2 

Designed and built by Canada to measure variations in the 
ionosphere electron density distribution Relumed excellent data to 
13 Canadian, British and U S stations Cooperative with Canada 

, Explorer 14 
j (S-3a)(S) 
BGammal 

Thor-Defta 

(13) (S) 

Oct 2 



DOWN JULY 1, 1966 


40.4 

Monitor trapped corpuscular radiation, solar particles, cos me radial on. 
and solar winds Placed Mo a highly elliptical orbit, excelent data 
received. 

MerconrtMA-8) 
(Sigma 7) (S) 
B-Deta 1 

Atlas 113 
(S) 

Oct 3 



LANDED OCT 3. 1962 


1360 8 

Mamed Orbital Flight wth Waller M Schrra, Jr Made six orbits of the 
Earth Mission Ouratwn 9 hours 13 minutes 11 seconds 

Ranger V(U) 
B-Eta 1 

Atlas-Agena B Oct 18 

215 (S) 



HELIOCENTRIC ORBIT 


342 5 

Rough land instrumented capsule on the Moon, Malunctlon caused 
power supply toss after 8 hours 44 minutes Passed within 450 miles 
of the Moon 
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NASA Major Launch Record 


MISSION/ 
Inti Dtslgn 

LAUNCH 

VEHICLE 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

isoA 

REMARKS 

(All Launches from ESMC, unless otherwise noted) 

DATE 

{Mins.) 

Apogee (km) | Perigee (km) | Incl (deg) 

(kg) 

Explorer 15 
(S-3b) (S) 

8 Lambda 

Tbor-Dela 

(1A){$) 

Oct 27 



DOWN OCT 5, 1967 


44 5 

Study location, composition, and decay rate or anthrax radiation bet 
created by high aMude nuctear explosion over the Pacific Ocean. 

Saturn (SA-3) 
<S> 

Saturn 1 

_LS) 

Nov 16 



SUBORSJTAL FLIGHT 


86167 0 

Suboft** launch vehicle development Might. Second 'Project High 

Retay l(S) 
BUpsiton 1 

Thor- Data 
(15) (S) 

Dec 13 

185.1 

7440 

1318 

47.5 

78 0 

Test rtemontinerwal micro* *ve communication by low aNude active 
repealer sateWe initial power failure overcome Over 500 
comrrxjnication tests and derronstrahons conducted 

Explorer 16 
(S-SSb)(S) 
B-Chi 1 

1963 

Scout 14 
(S) 

Dec 16 

104 2 

1166 

74752.0 

1007 


Measure mrcrometeoroid puncture hazard to structural skin samples 
First statistical sample: flux level lound to Me between estimated 
JE5B2S5 

Syncoml(U) 
1963 04A 

Thor-Oelta 
(16) (S) 

Feb 14 


Clift RE NT ELEMENTS NOT MAINTAINED 39 0 

1963 

First test of comnwicaticm sateMe in geosynchronous orbit initial 
comnunication tests successful; ail contact lost 20 seconds after 

Saturn Test 
(SA-4) (S) 

Satan 1 

(S) 

Mar 28 



SUBORBITAL FLIGHT 



Suborbital launch vehicte development test Programmed m-ffcght 
cutoff or one ot eight engines; successfully demonstrated propeRar* 
utilization system functon 

Explorer 17 
(SA-4) (S) 
1963 09A 

Thor-Oeta 

(17) (S) 

Apr 3 



DOWN NOV 24. 1966 


183.7 

Measure density, compos* on, pressure and temperature of me 
Earth s atmosphere Discovered be* ot neutral helium around Earth 

TefcUrH(S) 
1963 13A 

Thor-DMa 
(1«) (S) 

May 7 

225 3 

10807 

968 

42 6 

79 4 

Conduct wideband communication experiments Color wd black and 









Reimbursable (AT4TV 

Mercury (MA-9) 
(FMh 7) (S) 
1963 ISA 

Atlas 130 

(S) 

May 15 



LANDED MAY 16. 1963 


1360 8 

Fourth Ortrtal Manned Nigra with L Gordon Cooper. Jr. Vanous tests 
and experiments performed Capsule reentered atier 22 ortxts 
Mission Duration 34 hours 19 rranutes 49 seconds 

RFD-t {S) 

Scout 19 
(S) 

May 22 



SUBORBITAL FLIGHT 


217.6 

Suborbaal reentry right test: carried AEC Reactor rrexfcup 
ReiTtxrsitietAEC). rvyFn 

Tiros VII (S) 
1963 24A 

Thor-Oela 
(19) (S) 

Jun 19 

95 8 

560 

557 

58.2 

134.7 

Continued meteorological sateMe development. Furnished over 
30.000 useful cloud cover photographs, including pictures of 
Humcane Gmny in Us early stages in mid-October 
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NASA Major Launch Record raw 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBtTAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 


DATE 

(Mins.) 

Apog«« (km) | Pwrigss (km)| incl (dsg) 

(kg) 

(AJI Launches from ESMC, unloss otherwise noted) 

OGOI(U) 

1964 54A 

Atlas-Agena B 
195 (S) 

Sap 4 

(S) 


CURRENT ELEMENTS NOT MAINTAINED 467 2 

Standardized spacecraft capable ol conducting related experiments 
Carried 20 inslruments to xwestigale geophysical and solar 
phenomena Boom deployment anomaly obscured horizon scanners 
view at Earth. Varying quaHty data received from all experiments. 

Saturn 1 (SA-7) (S) 
1964 57A 

Saaum l (S) 


Sep 18 



DOWN SEP 22, 1964 



Demonstrate Launch Vahcte/ spaced ah compatbtlity and lest launch 
escape system Telemetry obtained from 131 separate and continuous 
measurements 

Explorer 21 (U) 
1964 60 A 

Data 26 

(U) 


Od 4 



DOWN JAN 30. 1966 



Interplanetary MonHoong Plariorm to obtain magnetic fields, radiaton, 
and solar wind data Failed to reach planned apogee, but provided 
oood data 

RED-2 IS) 

Seoul 31 (S) 


Oct 9 



SU60R8ITAL FLIGHT 


217 6 

Reentry fHohl earned A EC Reactor Mocfujp Reimbursable (AEG) 

Explorer 22 (S) 
1964 64A 

Scowl 32 
IS) 


Oct 10 

104 5 

1060 

877 

797 

52.6 

Beacon Explorer; to provide data on variations n the onosphere's 
structure and relate ionospheric behavior to solar radiation Low-cost 
ground stations throughout the world received uncoded radio Signals. 
Laser tracfchQ accomplished on October 11,1 964 (WSMC) 

Mariner HI (U) 
1964 73A 

AilasAgena D 

289 (U) 

NovS 



HELIOCENTRIC ORBIT 


260 8 

Mars flyby Fiberglass shroud (ailed to jettison property, solar panels 
tailed to extend. Sun and Canopus not acquired T rammosons 
ceased 9 hours after launch 

Explorer 23 
(S-S5C) (S) 

1964 74 A 

Seoul 33 
(S) 


Nov 6 



DOWN JUN 29, 1983 


133.8 

Provided data on meteoroid perwtratwn and resistance ot various 
materials to penetration 

Explorer 24 (S) 
1964 76A 
Explorer 26 (S) 
1964 76B 

Scout 34 
(S) 


Nov 21 

115.2 

2401 

DOWN OCT 16, 1968 
524 

81.3 

8 6 

34 0 

First dual payload (A* Density/ infun] ; two sateMes provided detailed 
irtormation on complex radiation-air density relationships in lhe upper 
amxphwe s. (WSMQ 

Mariner IV (S) 
1964 77A 

Atlas-Agena 0 
288 (S) 

Nov 26 



HELIOCENTRIC ORBIT 


260 8 

Second ottwo 1964 Mars ttyby launches. Encounter occurred on 
July 14. 1965. with closes! approach at 6.118 mites ot the planet 
Transmuted 22 pictures 

Apollo Abort 
A -002 (S) 

Little Joe 11 
(Si 


Dec 8 



SUBORBIT AL FLIGHT 


42593 0 

First test of Apollo emergency detect on system al abort alitude 

(Write Sands) 

Certaur 
1964 82A 

AHas-Centaur 

(AC -4) (S| 

Dec 11 



DOWN DEC 12, 1964 


2993 0 

Vehicle development flight carried mass model of Surveyor spacecraft. 
propuls»n and stage separation test- 
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NASA Major Launch Record 


MISSION/ 
mu Design 

San Marco i (S) 
1964 B4A 

Explorer 26 (S) 

1964 B6A 

1965 

Gemni it (S) 


Pegasus I (S) 
1965 09A 
Ranger VIII <S) 
1965 10A 


Ranger IX (S) 
1965 23A 


Gemn III (S) 
1965 24A 


LAUNCH 

VEHICLE 

Scout 35 
(S) 

LAUNCH 

DATE 

Dec 15 

PERIOD 

(Mins.) 

Dela27 

— LSj 

Dec 21 


r»anli2 

(S) 

Jan 19 


Data 28 

Jan 22 

119.0 


-£*2 L ( S ) 

Alias Age na B Feb 17 
196 |S) 

Allas Centaur Mar2 

-1AC-5)(U) 

Atlas-Agena B Mar 21 

204 (S) 


Imetsan (F-1)(S) Delta 30 
1965 2BA (S| 

Explorer 27 (S) Seoul 36 

1965 32A (S) 


DOWN SEP 13. 1965 115 2 

CURRENT ELEMENTS NOT MAINTAINED 45 8 
SUBORBITAL FLIGHT 3133,9 

2568 702 96 4 _ 138.3 


DOWN SEP 17. 1978 ,451 5 

IMPACTED MOON ON FEB 20, 1965 3sTT 

SUBORBITAL FLIGHT 2548 0 

IMPACTED MOON ON MAR 24. 1965 364 7 

™ LANDEO MAR 23, 1965 3236 9 

CURRENT ELEMENTS NOT MAINTAINED 38 5 
1317 931 41,2 60 8 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 

Fhgtn lest of satettte to turnon data on air density and ionosphere 
characteristics Launch vehete provided by NASA; launched by itaian 
_l*rchcmw Cooperative vWhtaN ( WFR 

Energetic Panicles Explorer, carried tare experiments to provide data 
on high-energy particles 

Demonstrate structural eitegrity ot reentry module heat protection 
ctonng maximum heating rate reentry and demonstrate variable Mt on 

reentry module. — — 

First 'Cartwheel" configuraton tor Weather Bureau's Operational 

system Pro«ded increased coverage ot global cloud cover with 
~^ures 0 1 excellent auaMty 


mm S Wm 




Obtained soerttc and engineering data on the magnitude and 

direction ot meteoroids in near-Earth orbe 

Photograph lunar surface betor# hard impact. Transmrtted 7.137 high 
quality photographs before impacting In the Sea ot Tranquility High! 

lime 64,54 hours 

Vehicle development lest: Atlas stage tailed 4 seconds alter KotT 

Photograph lunar surface belore hard impact Transmtted 5.814 
exceient quality pictures; about 200 pictures relayed live via 

commercial TV Flight time 64 52 hours 

First manned orbital flight of 8ie Gemini program, with astronauts 
Virgil I Grissom and John W. Young Manually controlled reentry after 

three orbits. Mission Duration 4 hours 53 minutes 

First operatonal salelhte tor Comsat Corp . to provide conenercrt 
Uans-Atlantic oommunicahons. Reimbursable (Comsat) 

Beacon Explorer; obtained data on Earth s gravtaionat field Also 
earned laser tracking experiments. 
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NASA Major Launch Record igg> 


MISSION; 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)| Perigee (km)j Incl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

Apollo Abort 
A-003 (U) 

Lttie Joe il 

M 

May 19 



SUBORBITAL FLIGHT 


Demonstration ol abort capability ol Apotto spacecraft Launch escape 
vehicle at high altitude not accomplished due to maluncton ol L ittle 
JoeK Booster (VASe Sands) 

Rre»(S) 

Allas Ant ares May 22 

264 (S) 



SUBORBITAL FLIGHT 

2005 8 

Second Reentry Test to study heating environment encountered by a 
body entenna the Earth's atmosphere at hkjh speed 

Pegasus li (S) 
196S 39A 

Saturn 1 

(SA-8) (S) 

May 25 



DOWN NOV 3. 1979 

1451 5 

Micrometeoroid detection experiment confirmed lower meteoroid 
density than expected 

Explorer 28 <S) 
1965 42A 

OHa 31 
IS) 

May 29 



DOWN JUL 4, 1968 

59.0 

Third Interplanetary Morrtoring Platform, carrying eight scientific 
instruments, to measure magnetic fields, cosmic rays, and sotar wind 
beyond the Earth's magnetosphere 

Gemni IV <S) 
1965 43A 

THantl4 

(S) 

Jun 3 



LANDED JUN 7. 1965 

3537 6 

Second manned Genvm flight with James A McOivb and Edward H 
White During flight, White donned a pressure sue and performed an 
EVA using the ZIP (Zwo-G Integral ProputeKm) UnK EVA duration 22 
minutes Mission Duration 97 hours 56 rrnuies 1 1 seconds 

Tta»X{S) 
1965 51A 

Deia 32 

(S) _ __ 

JuM 

100 3 

817 

728 986 

127 0 

First U S Weather Bureau-funded Tiros; obtained maximum coverage 
of 1965 hurricane and typhoon season 

Pegasus lit (S) 
1966 BOA 

Saturn l 

(SA-10) (S) 

M 30 



DOWN AUG 4, 1969 

1451 5 

Fnai mcrometeorod detection experiment Results ol Pegasus 
program ndcated that the flu* of smal panicles was less than 
expected, the flux ol large particles was more than expected, ard the 
flux of medxjrrvstred particles was about as predcted 

Scout Test (S) 
Secor(S) 

1965 63A 

Scout 37 
(S) 

Aug 10 

122 2 

2418 

1136 69 2 

20 0 

Vehicle develop mem test Carried US Army Secor geodetic satellite. 
Reimbursable (DOD) 

Centaur Test (S) 
1965 64 A 

Atlas-Centaur Aug 11 

(AC-61 (S) 



BARVCENTRIC ORBIT 

952 6 

Vehicle development test Carried Surveyor dynamic model 
Direct-ascent lest for guidance evaluation 

Gemtra V (S) 
1965 68A 
REP 

1965 68C 

TlanllS 

(S) 

Aug 21 



LANDED AUG 29, 1965 
DOWN AUG 27, 1965 

3175,2 

Third manned orbital fight with L. Gordon Cooper and Charles 
Conrad, Jr Elected Rendezvous Evasion Pod (REP) lor $i nutated 
rendezvous maneuvers experiment; partkapated in communications 
and other on-board experiments Mission Duration 190 hours 56 
minutes 1 4 seconds 

OSOC (If) 

Data 33 (U) 

Aug 25 



DID NOT ACHIEVE ORBIT 

281 2 

Third in a series to maintain continuity oi observations during solar 
activity cycle Vebcle third stage ignited prematurely 
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NASA Major Launch Record 


MISSION/ 
Inti Design 


Explorer 29 (S) 
1965 B9A 
Explorer 30 (S) 
1965 93A 

Explorer 31 (S) 
1965 98B 
AJouette II (S) 
1965 98 A 
Genwii Vu (S) 
1965 100A 

French 1A (S) 
1965 101 A 
^Gerrwi Vt-A(S) 
1965 104A 

Ptoneer VI (S) 
1965 105A 

T9 66 

Apdio Abon 
A-004 (S) 


LAUNCH LAUNCH PERIOD CURRENT ORBITAL PARAMETER S 
VEHICLE DATE (Mins.) [Apogee (km) | Perigee (km) | Inc I (deg) 


Thor-Agena 0 Oct 14 
(S) 


Ailas Ageaa D Oct 25 
5301 <U) 


Thor-Agena B Nov 29 

(S) 


DOWN SEP 17, 1981 


DIO NOT ACHIEVE ORBIT 


1114 59 4 


U«le Joe II Jan 20 
(S> 


2905 502 79.6 

2801 500 79 8 


LANDED DEC 18, 1965 


716 75 9 

LANDED DEC 16, 1965 


HELIOCENTRIC ORBIT 


SUBORBITAL FLIGHT 


J weight REMARKS 

1 (><9) (All Launches from ESMC, unless otherwise no ted) 

507. i earned 20 experiments to investigate near- Earth space phenomena 

on an interdtscpfcnary basis Failure of primary launch vehicle guidance 
resulted m higher than planned orbit 1 9 experiments returned useful 

^ — (WSMCl 

Agena target vehicle Simultaneous countdown ol Gerram spacecraft 
and Atlas Agena Target Vehicle Telemetry lost 375 seconds after 

launch ol target vehicle. Gemini launch terminated at T 42 minutes 

174 6 GEOS A. pan ol U S Geodetic Satellite Program to provide new 

geodetic data aboul the Earth 

56 7 Mondor solar X-rays and ultraviolet emissions during final portion of 
IQSY Data acr^iired by NRL and iorepn stations m 13 countries 

Cooperawew< hNRL (WFF) 

98 9 Make related studies of ionospheric composition and temperature 
variations Provided excellent data from regions of the ionosphere 
146 5 never betorerrvestlgaled Cooperative w«h Canada (WSMC) 

3628.8 Fourth manned msson w4h Frank Borman and James A Lovell, Jr 
Astronauts flew pan ot the mission without wearing pressure suits 

Mission Duraton 330 hours 35 minutes 31 seconds 

71 7 Study VLF wave propagation in the ionosphere and magnetosphere 
and measure electron densities Cooperative with France, (WSMCl 

3175,2 Fifth manned mission with Waller M. Schrra. Jr and Thomas P. 

Stafford. First rendezvous in space accomplished with Gemini Vtl 

spacecraft Mission Duration 2S hours 51 minutes 24 seconds 

63 5 Operated in solar orbit to provije data on sotar wind, rterpianel ary 

magnetic fields, solar physics, and high-energy charged particles and 
magnetic fields 

I 1966 

4909 0 Apollo development flight to demonstrate launch escape vehicle 

performance. Last unmanned bafcstc fogrt (Wtxte Sarxts) 
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NASA Major Launch Record 1966 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

(AH Launches from ESMC, unless otherwise noted) 

Inti Design 

VEHICLE 


DATE 

(Mins.) 

Apogee (km)] Perigee (km) | tncl (deg) 

(Hfl) 

ESSA 1 (S) 
1966 08A 

Dela 36 

(S) 


Feb 3 

99.9 

819 

688 97 9 

138 3 

Son-synchronous ortnl permuted satellite to view weather in each area 
oi the globe each day, photogr*>hmg a pv*n area at the same local 
time every day Fast Advanced Vkicon Camera System provided 
valuable mtormalion about weather patterns and conditions 
Rftfrtoursatte INOAA) (WSMC) 

Reentry V (S) 

Scout 42 
(S) 


Feb 9 



SUBORBITAL FLIGHT 

95 0 

Test 10 investigate the healing environment cri a body reentering the 
Earths s*npsphere at 27,000 1» (WFF) 

ApoRo Saturn 

IAS-201) (S) 

Saturn IB 
(S) 


Feb 26 



SUBORBITAL FLIGHT 

20820 1 

Launch Vehicle development It^ht. earned unmanned Apollo 
spacecraft 

ESSA II (S) 
1966 16A 

Della 37 
IS) 


Feb 26 

113 4 

1413 

1352 1010 

131.5 

Provided direct readout Oi cloud cover photos to local users Along 
with ESSA 1. completed ihe initial global weather saieMe system 1 

RefTtureStte INOAA) (WSMC) 

GarmVMMU) 
1966 20A 
QATV (S) 
1966 19A 

TtanU8(S) 

Attw-AgenaD 

6302 (S) 

Mar 16 
Mar 16 



LANOED MAR 17. 1966 
DOWN SEP 15. 1967 

3788.0 

Agena Target Vehicle launched Irom Complex 14 and manned Gemini 
launched Irom Complex 19 Astronauts Net A Armstrong and Oavto 
R Scon accompliehed rendezvous and docking Anilide and 
maneuver thruster mall unction caused the docked spacecraft to 
tumble AstronatAs separated the vehicles and terminated the mission 
early; EVA was not accomplished First Pacic Ocean landing. Mission 
Duration 10 hours 41 minutes 26 seconds 

Centaur Test (U) 
1966 30 A 

Atlas-Centaur 

(AC-6XU) 

Aprs 



DOWN MAY 5. 1966 

784 7 

Launch vehicle development fight, carried Surveyor model Second 
Centaur Gnome liring unsuccesslul 

OAOI(U) 

! 1966 31A 

Attas-Agena D 
5002C (S) 

Aprs 

1008 

799 

786 35 0 

1769 0 

Carried tour experiments to study UV, X-ray and gamma-ray re>ons. 
Primary battery maluncttoned 

NMTtEIS II (S) 
1966 40A 

Thof'Agana D 
D 5303 (S) 

May 14 

108 0 

1175 

1092 100 4 

413,7 

Provided global weather photography on 24-hour basis lor 
meteoroioocal research and operational use (WSMC) 

GemnlX(U) 

Atlas-Agena D 

5303 IU) 

May 17 



DIO NOT ACHIEVE ORBIT 

3252.0 

Target vehicle lor Gemrv ix. vehicle laiure caused by a short in the 
servo control circuit 

Explorer 32 |S) 
1966 44A 

Delta 38 
(S) 


May 25 



DOWN FEB 22. 1905 

224 5 

Atmosphere Explorer, carried 8 experiments to measure 
lemperatures. composition, density and pressures in the upper 
atmosphere .... . _ 

Surveyor i (S) 
1966 45A 

Alias-Centaur 
(AC-10) (S) 

May 30 


IANOEO ON MOON JUN 2. 1966 

995.2 

Achieved soh lunar landmg in Ocean ot Storms Perlormed 
engines mg tests and transmitted photography Landng pads 
penetrated the lunar surface to a maximum depth oi 1 inch 
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NASA Major Launch Record 


MISSION/ 
Inti Design 


Gernm IXA (U) 
1966 47A 
GATV (U) 

1966 46A 


OGOUI (S) 
1966 49A 


Explorer 33 (S) 
1966 S8A 


Apollo Saturn 
AS-203 (S) 
1966 59A 


Gemini X (S) 
1966 66A 
GATV (S) 
1966 65A 


Lunar Otxter I (S) 
1966 73A 


Pioneer Vll (S) 
1966 75A 


Apo*o Saturn 

AS-202 (S) 


LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(MlnsOp 


T*an || 9 Jun 3 

(S) 

AHas-Agena D Jim i 
S304 (S> 


Attas-Agena B Jun 7 

5601 (S) 


Thor-Agena 0 Jun 23 

<S> 


Saturn IB Jul 5 

(S) 


Tuan ll 10 (S) Jull8 

Allas-Agena 0 Jul 18 
5305 (S) 


Atlas Agena 0 Aug 10 
5801 (S) 


OeKa 40 Aug 1 7 

_JS) 


Salum IB <S) Aug 25 


CURRENT ORBITAL PARAMETERS WEIGHT 
Apogee (km)| Perlg— (km)| Incl (deg) (kg) 


LANDED JUN 6. 1966 3705 3 

DOWN JUN 11. 1966 


CURRENT ELEMENTS NOT MAINTAINED 514 8 


CURRENT ELEMENTS NOT MAINTAMED 93 4 


LANDED JUL 21. 1966 


DOWN OCT 29, 1966 


HELIOCENTRIC ORBIT 


SUB ORBITAL FLIGHT 


REMARKS 

(All Launches from ESM C, unless otherwise noted) 


Seventh manned mission with Thomas P Stations and Eugene A. 
Ceman Target vehicle shroud tailed to separate; docking was not 
achieved EVA was successful, but evatoaton of AMU was not 
achieved Misston Duration 72 hours 21 minutes_ 


Carried 21 expervnents to obtain correlated data on geophysical and 
solar phenomena in the Earth's atmosphere. First 3-axis stabilization In 
highly etfcphcai orbit ^ 


Radotion research saieMe lor the USAF. Reimbursable (DOO) 

tWFFl 

Sphere. 100 leet In diameter, to determine the location oi continents, 
land masses, and c4her geographic points using a wortd-wtde 
_ toarxtotaticm net wortt ol statbns. (WSMC) 


interplanetary Monitoring Plartorm to study, at tonar distance, (he 
Earth s magnetosphere and magrwtc tail Planned anchored lunar 
_ _ortxl was not achieved: useful data obtained horn Earth ortm. 


Launch vehicle development flight to evatoate the S IV8 stage vent 
and restart capabMy 


Eghih manned mesion with John W. Young and Michael CoWw. 
Performed first docked vehicle maneuvers; standup EVA ol 87 
mirtites; umbilical EVA of 27 mmutes Mission duration 70 hours 
46 minutes 39 seconds 


Photograph landing srtes for Apotto and Surveyor mesons from Unar 
orbit Photographed over 2 mdion square miles ol the Moons surface; 

took the ixst two photos of the Earth from the distance of the Moon 

Demonstrated maneuverabiklv in lunar orbs 

Second m a series ol interplanetary probes to provide data on sola/ 
wind, magnetic fields, and cosmic ravs 


Apollo launch vehcle and spacecraft development night to test the 
Command Module heat shield and obtain launch vehicle arto 
spacecraft data 
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1967 

MISSION/ 
Inti Design 

| LAUNCH | LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

| VEHICLE ] 

DATE 

(Mins.) 

Apogee (km)| Perigee (km)j Incl(deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

ATS HI (S) 
1967 11 1 A 

Arias- Age na 0 
5103 (S) 

Nov 5 

1436.1 


35842 35733 12 1 

714 0 

Further development ot experiments and concepts in useful 
applications of space technology lo communications, meteorology. 

Surveyor VI |S) 
1967 112A 

Allas -Centaur 
(AC-14) <S) 

Nov 7 



LANDED ON MOON NOV 10. 1967 

1008 3 

Lunar soft landing achieved: pictures and soil analysis data transmitted 
Vernier engmes restarted, lifting spacecraft 10 teet from the surface 
and landing b leet from the original landing site, performing the test 

Apollo 4 (S) 
1967 113A 

Saturn V 
AS-501 IS1 

Nov 9 



DOWN NOV 9. 1967 

45506 0 

Launch vehclarspaceoaft development light First launch ol the 

ESSA VI (S) 
1967 1 14A 

Delia 54 

-IS) 

Nov 10 

114 8 


1483 1407 102 1 

129 7 

Replaced ESSA II and ESSA IV * the TOS system, used in central 
analysis oftfobal weather ReenbusaHe (NOAAi 

Pioneer VMI (S) 
1967 123 A 
TETR-1 (S) 

1967 123B 

1968 

Della 55 

(S) 

Dec 13 



HELIOCENTRIC ORBIT 
DOWN APR 28. 1968 

65 8 
20 0 

Third in a senes cl interplanetary probes to provide data on the solar 
wwid. magnetic fields, and cosine rays Carried TETR i , the firs NASA 
pggytoadt payload 

Surveyor VII (S) 
1968 01A 

Atlas-Centaur 

(AC-15) (S) 

Jan 7 



LANDED ON MOON JAN 9, 1968 

1040.1 

1968 

Lunar soft landing achieved: provided pictures ol lunar terrain, portions 
ol spacecraft, experiment operalcns, stars, planets, crescent Earth as 
it chanoed phases, and first observation of aritioal light from the Earth 

Explorer 36 (S) 
1968 02A 

Della 56 

(S) 

Jan 11 

112.2 


1572 1079 1058 

212 3 

GEOS spacecraft to provxle precise information about the size and 
shape ol the Earth and strength ol an variations e its graWatonal held , 
part of r*e Naicnal Geodetc Prtxjjxn (WSMC) 

Apollo 5 (S) 
1968 07A 

Saturn IB 
AS-204 (S) 

Jan 22 



DOWN JAN 24. 1968 42.506,0 

First fight test ol the Lunar Module: verified the ascent and descent 
stages, propulsion systems, and restart operations 

OGO V (S) 
1968 14A 

Atlas-Age na D 
5602A (SI 

Mar 4 



CURRENT ELEMENTS NOT MAINTAINED 6110 

Provided measurements of energy characteristics in the Earth s 
radiation belts: first evidence of electric fields n the bow shock 

Explorer 37 (S) 
1968 17A 

Scout 60 

tsi 

Mar5 



DOWN NOV 16. 1990 

89 8 

Solar Explorer to provided data on selected solar x-ray and ultraviolet 
ermsens Cooperative wth NRL (WFF! 

Apollo 6 (U) 
1968 25A 

Saturn V 
AS-502 (U) 

Apr 4 



DOWN APR 4. 1968 

42856.0 

Launch vehicle and spacecraft development tight Launch vehicle 
engines malfunctioned: spacecraft systems performed normally 

Reentry VI (S) 

Scout 61 (S) 

Apr 27 



SUBORBfTAL FLIGHT 

272.0 

Turbulent heating experiment to oblam heat transfer measurements at 
20,000 1*. (WFF) 
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NASA Major Launch Record 


ESRO tIB (S) 

1 968 41 A 


Nimbus B(U) 
Seoor 10 (U) 


Explorer 38 (S) 
1968 S5A 


Explorer 39 {S> 
1968 66A 
Explorer 40 (S) 


ATS IV (U) 
1968 68A 


ESSA V»(S) 

ja&jffi * , 


RAM cuts) 


t III F*1 (U) 


ESftOlA(S) 
1968 84A 


Apofc>7(S| 
1968 09 A 


IX (S) 
1968 100 A 
TETfi 2 (S) 
1968 100B 


HEOS A (S) 
1968 109A 


B-92 


MISSION/ LAUNCH LAUNCH PERIOD 

Inti D^gn VEHICLE DATE (Min*.) 


CURRENT ORBITAL PARAMETERS 
Apog— (km) ) (km) | loci jdjjflf 


DOWN MAY 8, 1971 


WEIGHT REMARKS 

(kg) (All Launches from ESMC, unless otherwise noted) 


Thor-AgenaD May 18 

<U> 


DID NOT ACHIEVE ORBIT 


89 1 Carried seven experimerts lo sfcidy solar and cosnec radialion in 

bwer Van Alen bet Cooperate with ESRO. [WSMC1 | 

S7i 5 Experimental meteorological saierMe, also carried Secot 10 (DOO) as a * 
20.4 secondary payload Booster malunctkxied; desloict signal sent by 

fWSMC) 


Seoul 63 <$) Aug 8 


DOWN JON 22. 1961 
2506 678 807 


275.4 Radio Astronomy Explorer to monitor low -frequency radio signals 
originating in our own solar system and me Earth s magnetosphere 
,, and radiation bells 


9.3 Dual payload (Air Dens#y/ta|un Explorers) to continue the detailed 
scientific study of the density and radiation characteristics or the 
69 4 Earns ipper atmosphere (WSXIC) 


Atlas-Centaur Aug 10 

(AC-17) (U) 


DOWN OCT 17. 1968 


Data 58 (S) Aug 16 


Evaluate gravity -gradient statakzainn, sinxidaneous transmit son ot 
voice, TV. telegraph, and digAal data Centaur failed lo reignte tor 
second bum, spacecraft remained in pacing ort* attached |p Centaur 


Scout 64 (5) Aug 22 


Defta 59 (U) Sep 18 


SUBOBBITAL FLIGHT 


147 4 Replaced ESSA V as the primary stored data 
system Re*nbursabte (NOAA) 


OtO NOT ACHIEVE ORBIT 


122 0 Measure electron and ion concentrations during reentry 


in the TOS 

. ftysMc j 


Scout 66 (S) Oct 3 


DOWN JUN 26. 1970 


Comsat commercial commumcatioris satellite Vehicle la Am* 
Reimbursable (Comsat) 


-i- WFFj 


Salum IB Oct 11 
AS-205 (S) 


LANDED OCT 22. 1968 


Carried eiQht experiments to measure energies and pitch angles ol 
particles impinging on Ihe polar ionosphere during magnetic storms 
and gnat periods Cooperative w*h ESRO 


jWSMQ 


Delta 60 
(S) 


HELIOCENTRIC ORBIT 
DOWN SEP 19, 1979 


First manned thght of the Apo»o spacecraft with Wader M Schma, Jr 
Donn F EisHe. and Walter Cunrwigham Performed Earth orbit 
operations Mission Duration 260 hours 9 minuies 3 seconds. 


66 7 Deep space probe to colled scientific data on the electromagnetic and 
plasma propertws of interplanetary space. Carried TETR 2 as a 
secondary payload 


DOWN OCT 28, 1975 


Study interplanetary magnetic Helds and solar oosme ray particles. 
Reimbursable (ESA). 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

OAO It (S) 
1968 1 10A 

LAUNCH L 
VEHICLE 

Atlas-Centaur 
(AC 16) (Si 

ESSA VIII (S) 
1968 1 14A 

Della 62 

- .... (S) 

intetsai III F 2 (S) 
1968 116A 

Della 63 

IS) 

ApOiO 8 (S) 
1968 1 18A 

Saturn V 
AS-504 <S) 

1969 

OSOV(S) 
1969 06A 

Delta 64 

IS) 

IStS-A (S) 

1969 09A 
Intelsat HI F-3 (S) 
1969 1 1 A 

Delta 65 

IS) 

Delta 66 (S) 

Manner VI (S) 
1969 1 4A 

Atlas-Centaur 
(AC 20) (SI 

ESSA IX (S) 
1969 16A 

Delta 67 

- is) 

Apollo 9 (S) 
1969 18A 

Saturn V 
SA-504 (S) 

Manner VH (S) 
1969 30A 

Atlas-Centaur 

Nirtwe III (S) 
1969 37A 
Secor 13 IS) 
1969 378 

Thor-Age na 

IS) 

Apollo 10 (S) 

1969 43A 

Saturn V 
SA-505 (S) 


CURRENT ORBITAL PARAMETERS WEIGHT REMARKS 

Apogee (km) | Perigee (km)| Incl (dag) (kg) (All Launch es from ESMC, unless otherwise noted) 

768 759 35 0 2016 7 Perform astronomy investigations ot celestial objects m the ultraviolet 

— region ol the electromagnetic spectrum 

1461 1411 101 5 1361 Meteorological sateMe tor ESSA. Reimbursable (NOAA) (WFF) 

ELEMENTS NOT MAINTAINED 286 7 Initial increment ol first global commercial communcatens satellite 

— system lor Comsat Reimbursable (Comsat) 

LANDED DEC 27, 1968 51 655 0 First manned Saturn V (light with Frank Borman. James A Loved, Jr , 


CURRENT ELEMENTS NOT MAINTAINED 286 7 
HELIOCENTRIC OFtBIT alia 


LANDEO MAR 13, 1969 


HELIOCENTRIC OR8IT 


LANDED MAY 26. 1969 


51655 0 Manned ktnar orbital fbght with Thomas P StaKord, John W Young. 

and Eugene A Ceman to test all aspects ot an actual manned lunar 
— landing except the landing Mission Duration 192 hours 3 minutes 
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NASA Major Launch 

Record 


1969 

MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Dtslgn 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)| Perigee (km) | bncl (deg) 

m 

(All Launches from ESMC, unless otherwise noted) 

lr*e*sat III f-4 |S) 
1969 45A 

Dola 68 
(Si 

May 21 


CURRENT ELEMENTS NOT MAINTAINED 1 43 8 

Third incremert of Comsat's operational commercial commincahon 
satelWe system RetmbursaWe (Comsal) 

OGOVI (S) 
1969 51 A 

Thor-Agena 

(S) 

Jun 5 


DOWN OCT 12, 1979 

631,8 

Last in the OGO senes to provide measurements ol the energy 
characteristics «n the Earth $ radiation belts; provided the lust evidence 
ot etedric he*ds in the bow stxx* (WSMO) 

ExptofW 41 (S) 
1968 53A 

Orta 69 

(S) 

Jun 21 


DOWN DEC 23, 1972 

78 7 

Seventh interplanetary Monitoring Platlorm lo continue stody ol 
the environment wnthtn and beyond Earth's magnetosphere (WSMC) 

Bo&aeMe Ml <u> 
1969 56A 

Data 70 

(S) 

Jun 26 


DOWN JUL 7, 1969 

696 3 

Conduct Intensive experiments lo evatoate ellects ot weghtlessness 
wth a pigtail monkey onboard. Spacecraft deorbited after 9 days 
because l he monkey's metabotic condition was deteriorating rapidly 
Monkey expired 8 hours after recovery, presumably from a massive 
heart attack broutfit on bv debydralion. 

a potto 1 1 (S) 
1969 59A 

Saturn V 
SA 506 ($) 

Julie 


LANOED JUL 24, 1969 

51655,0 

F irst manned lunar landing and return to Earth with Neil A Armstrong, 
Michael Courts, and Edwin A, Aidnn Landed m the Sea ot TranquWfty 
on July 20 1 969, deptoyed TV camera and EASEP experiments 
performed lunar surface EVA. relumed lunar so* samples Mission 
Duration 195 hours 18 minutes 35 seconds 

xteisai in F 5(U) 
1969 64A 

Data 71 

(Si 

Jul 26 


DOWN OCT 14, 1968 

146 1 

Fourth increment of Comsat's operational commercial communication 
satellite system Third-stage malfunctioned, satellite did not acleeve 
desired orbit Reimbursable (Comsat) 

OSO VI (S) 

1968 68A 
PAC <S> 

1969 68B 

Data 72 
(S) 

Aug 9 

• 

DOWN MAR 7. 1961 
DOWN APR 28. 1977 

173 7 
117.9 

Com ruing sludy ot Suns X-rays, gamma rays, and radio emissions 
Carried PAC experiment to etaWAze spent Della stage. 

ATSV(U) 
1969 69A 

Atlas-Centaur Aug 12 

(AC 18) (S) 

1464,5 

38298 34363 9 5 

432 7 

Evaluate gravity-gradient stabilization lor geosynchronous sateMes. 
Anomaly alter apogee motor firing resulted in counterclockwise spin, 
gravity -gradient booms could not be deptoyed. Nine ol 13 
experiments relumed useful data. 

Pioneer E tUJ 
(TETR C) (U) 

Delta 73 
(U> 

Aug 27 


DIO NOT ACHIEVE ORBIT 

67.1 
18 1 

Deep space probe to study magnetic disturbances in interplanetary 
space. Vehicle malfunctioned; destroyed 8 minutes 3 seconds into 
powered (light by Range Safety Officer, 
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NASA Major Launch Record 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mira.) 

Apogee (km) | Perigee (km) | bid (deg) 

(kfl) 

(All Launches from ESMC, unless otherwise noted) 

Intelsat ttlF 7(S) 
1970 32 A 

OrtaTB 

IS) 

Apr 22 


CURRENT ELEMENTS NOT MAINTAINED 290 3 

Part of Comsat’s operational commercial communication satellite 
system. Remtxirsabie (Comsat) 

WetsaHH F-8(U) 
1970 S5A 

Delia 79 

(S) 

Jul 23 

1408 2 

36650 

33823 122 

290 3 

Part ol Comsat's operational commercial communication sateMe 
system Malfunction during apogee motor tiring, tailed to achieve 

Skynei 2 (U) 
1970 62A 

Delta 80 
(S) 

Aug 19 


CURRENT ELEMENTS NOT MAINTAINED 242 7 

Comnunication satellite lor the United Kingdom Telemetry 
terminated toHowtog apogee motor laiiure Reimbursable (UK) 

RAM CM (S) 

Seoul 69 (S 

Sep 30 



SUBORBtTAL FLIGHT 

134.0 

Reentry test at radio blacfcoul 

OFO 1 (S> 
1970 94A 
RMS (S) 
1970 948 

Seoul 70 
(S) 

Nov 9 



DOWN MAY 9. 1971 
DOWN FEB 7. 1971 

132 9 
21 0 

0it4 ing F rog Otohth (OFO) in which Irogs were used to study the j 

etlects o< weightlessness on the inner ear, which controls balance 
Radiation Meteoroid Spacecraft (RMS) provided data on radiation 
bets. (WFFl 

OAO 8 (U) 

Atlas Centaur Nov 30 

J*£*2JLLU] 



DID NOT ACHIEVE ORBIT 

2122,8 

Pertorm steUar observations in the UV region Centaur nose lairing 
tailed to separate; orbit nol achieved 

ITOSA(S) 
1970 106A 

DedaBl 

(S) 

Dec 11 

114 8 

1471 

1421 1015 

306,2 

To augment NOAA's satellite world wide weather observation 
capstans RefitursaUe (NOAA) (WSMC! 

Explorer 42 (S) 
1970 107A 

Scout 71 
J§) 

Dec 12 



DOWN APR 5. 1979 

142 0 

Small Astronomy SateUe lo calalog celestial X-ray sources within arxt 
outstoe the Miky Wav Frsi X-ray sateiie M»mi 

197l1 

Meteat iv F-2 (S) 
1971 06A 

Atlas- Centaur Jan 25 

(AC-25) IS) 


ELEMENTS NOT AVAILABLE 

1387 1 

Fourth general ton satellite to provide increased capacity lor Corns ars 
global commercial communications network Reimbu/sabie (Comsat 1 

Apoib14(S) 
1971 DBA 

Saturn V 
SA-509 (S) 

Jan 31 



LANDED FEB 9,1971 

51655.0 

Third Manned tonar landing with Alan B Shepard. Jr., Stuart A Roosa, 
and Edgar DM itched Landed in the Fra Mauro area on February 5. 
1971 ; performed EVA. deployed tonar experiments, returned lunar 

NATQSAT 2 (S) 
1971 09A 

Della 62 

IS) 

Feb 2 

1435.8 

41063 

30496 8 7 

242 7 

Second communications salelMe for NATO Reimbursable (NATO) 

Explorer 43 (S) 
1971 19A 

Della 83 
JS 

Mar 13 



DOWN OCT 2. 1974 

288 0 

Second generation Interpianelary Monitoring Platlorm lo extend mart’s 
knowledge o4 solar-lunar relationships 

ISIS B (S) 
1971 24A 

Dels 84 

(S) 

Mar 31 

113.5 

1423 

1354 88 2 

264 0 

Study electron production and loss, and large scale transport ot 
ionization in the Ionosphere Cooperative with Canada. {WSMC) 


B-96 
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NASA Major Launch Record 


MISSION/ 
Inti Design 


San Marco C (S) 
1971 36A 


MartoerH (U) 


Explorer 44 (S) 
1971 56A 


Apoflol5(S) 
1971 63A 
P&F Subsat (S) 
1971 630 


CAS/EOLE <S) 
1971 71A 


OSOH(S) 

1971 B3A 
TETR4 (S) 

1971 83B 

rrosB(U) 

1971 91 A 


Exptofer 45 (S) 
1971 96A 


UK-4 (S) 

1971 1Q9A 
inielsat IV F-3 (S) 
1971 116A 


I LAUNCH | LAUNCH | PERIOD CURRENT ORBITAL PARAMETERS 


j VEHICLE | DATE I (Mins.) 


Scoot 72 Apr 24 

--tS) 


Atlas- Centaur May 8 

(AC-24) (U) 


Atlas-Centaur May 30 

(AC-23) (U) 


Seoul 73 (S) Jun 20 


Seoul 75 Aug 16 100 2 

(S) 




>ncl (deg) 


down NOV 29. 1971 " 


Scout 76 (S) Sep 20 


Scout 78 Dec 1 1 

-LSI 

Allas Ceniaur Dec 20 1454 6 

(AC-26) (S) 


DID NOT ACHIEVE ORBIT 


AEROCENTRIC ORBIT 


SUB ORBITAL FLIGHT 


DOWN DEC 15. 1979 


LANDED AUG 7. 1971 
IMPACTED MOON JUL 30. 1971 


DOWN JUL 9, 1974 
DOWN SEP 21, 1970 


DOWN JUL 21, 1972 


DOWN DEC 12. 1978 


REMARKS 

(All Lau nches from ESMC, unless otherwise noted) 


Study atmosphere drag, densny, neutral composition and 
. Jerwatore Cooperative with lafa 


Manner Mars 71 Ortxter mission to map the Martian surface. Centaur 
stage maHunctto ned s hortly after l aunch 


Second Mariner Mars '7i Ortrter rmsston |o map the Martian surlace 
Achieved orbit around Mars on November 13, 1971 Transmitted 
6,876 pictures 


Test to determine the structure and composition of an atmosphere 
from a probe entering at high spee d 


Solar radial on spacecraft to mon4or the Sun’s X ray and utoavolel 

enmssens Coop eraiMe w4h NRL (WFF) 


Fourth manned lunar landing w«h Davto R Scott, Aired M Worden 
and James 0 Irwin. Landed at Hadley R«e on Jufy 30. 1971 ; 
performed EVA with Lunar Roving Vehicle; deployed experiments. 
PAF SubsatelMe spring- launched from SM in lunar orbit Misson 
_Duraton 295 hours 1 1 minutes S3 seconds 


Obtain data on winds, temperatures, and pressures using 
mstiumented balloons launched from Argentina and a satellite 

_ CooperalKewAh France ^ 

Barium ion Cloud Project to study the Earth's magnetto field 

Cnonprafc* iuih 


Observe active physical processes on the Sun and how it influences 
ttie Earth and 4s space envirorvnent 


To augmert NOAA’s satellite world wide weather observation 
— capabiMies Second st age fated Reimbursa ble (NOAAi iwajci 


*° stud ^ storms and acceleration of 


Study the interactions between plasma and charged particle streams m 

tie atmosphere Cooperative wdto UK WSMC) 

Fourth generation satellite to provide increased capacity lor Comsafs 
gtobal commercial communications network Reimbu rsable (Comsat) 
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NASA Major Launch Record 


MISSION/ 

LAUNCH LAUNCH 

Inti Design 

| VEHICLE | 

DATE j 

1972 

irteteal IV F-4 (S) 

Atlas Centaur 

Jan 22 

1972 03A 

(AC-28) (S) 


HEOS A 2 (S) 

Della 87 

Jan 31 

1972 05A 

(S) 


Poneer 10 (S) 

Atlas Centaur 

Mar 2 

1972 12A 

(AC-27) (S> 


TD-I(S) 

De*a 88 

Mar 11 

1972 14A 

(S) 


Apollo 16 (S) 

Saturn V 

Apr 16 

1972 31 A 

SA-511 (S) 


P«F Subsat (S) 

SM 

Apr 16 

1972 31D 



Inteteat IVF-5{S) 

Atlas-Centaur 

Jun 13 

1972 41 A 

(AC-29) (S) 


ERTS A (S) 

Delta 89 

Jut 23 

1972 56A 

(S) 


Explorer 46 <S) 
1972 61 A 

Scout 79 
(S) 

Aug 13 

OAO 3 (S) 

Atlas-Centaur 

Aug 21 

1972 65A 

t AC-22) (S) 


Trans* <S> 

Scout 80 

Sep 2 

1972 69A 

(S) 


Explorer 47 (S) 
1972 73A 

Dela90 

(S) 

Sep 22 

ITOS D ($) 

De*a9l 

Oct 15 

1972 82A 

(S) 


05car{S) 


Oct IS 

1972 82B 



i Tetesat A (ANIK) (S) 

Delta 92 

Nov 9 

| 1972 90A 

(S) 


B-98 


PERIOD CURRENT ORBITAL PARAMETERS WEIGHT 
(Mins.) Apogee (km) | Perigee (km)| Incl (deg) (kg) 


3S797 

DOWN AUG 2. 1974 


5 3 1387 1 

0 


SOLAR SYSTEM ESCAPE TRAJECTORY 258 0 
DOWN JAN 9. 1980 470 8 

LANOED APR 27. 1972 5665.0 

IMPACTED MOON MAY 29, 1972 36.3 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 

1972““ 

Fount! generation satellile to provide increased capacxy tor Comsat s 
global comma rciat communications network. Rexnbursabte (Comsat). 
Camed seven experiments provided by various European 
organizations to investigate particles and mfcrometeorttes in space 

EteerttursattelESA) fWSMC) 

Juprier Ftytty First spacecraft to ttyby Jupiter and return scwrt if c data 


35852 35807 6 3 1387.1 

^ 899 91 941.0 

DOWN NOV 2. 1979 206 4 

735 726 35~0 2200 0 

©Ti 721 90.0 94 0 

CURRENT ELEMENTS h<)T MAINTAINED 375 9 
1453 1447 101,7 ' 34 5 

1453 1446 101.7 15.9 

36257 36150 *6 544 3 


interplanetary Mortfonng Platform, an automated space physics lab to 
study interplanetary radiation, solar wind, and energetic particles 
To augment NOAA s saiettee world-wide weather observation 
capabWies Oscar, an amateur radio saietWe. was carried as a 
piggyback RembunaWe (ITOS.NOAA, Oscar/AMSAT)) (WSMC) 

Firet ot a series ol domestic communications satellites tor Canada 
Reimbursabte [Canada). (WSMC) 






NASA Major Launch Record 


MISSION/ 
Inti Design 

Explorer 48 (S) 


ESRO IV (S) Scoot 82 

1972 92A (S) 

Apollo 17 (S) Saturn V 

(AS512/CSM- SA-512 (SJ 

1 14/LM-12) 

1972 96A 

Nimbus E (S) De*a 93 

1972 97A (S) 

AEROS (S) Scout 83 

1972 100A (S) 

1 973 ' ~~ 

Poneer G (S) AtlasCenli 

1973 19A (AC-30) (S; 

Teiesal B (ANIK 2) (S) Delta 94 

1973 23A (S) 

Skylab Workshop (S) Saturn V 

1973 27A SA-513 (S' 

Skylab 2 Saturn IB 

20&CSM-1 16 (S) SA 206 (S; 

1973 32A 


LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) ' 

Scout 81 

Nov 15 


(S) 




Atias Cenlaur Apr 5 

(AC-30) (S) 


Explorer 49 (S) 
1973 39A 
ITOS E (U) 


DOWN APR 15. 1974 


LANDED DEC 19. 1972 


DOWN AUG 22, 1973 


SOLAR SYSTEM ESCAPE TRAJECTORY 259 0 


OOWN JUL 11. 1979 


Delta 95 Jun 10 

JS1 

Delta 96 Julie 

CM) 


LANDED JUN 22. 1973 


SELENOCENTRIC ORBIT 


CUD NOT ACHIEVE ORBIT 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 

Small Astronomy Sate (Me. earned a gamma ray telescope in a bubous 
dome to study gamma rays Launched by an Italian crew from San 

Mamo (5M) 

Carried live experiments to investigate the ionosphere, the near 
magnetosphere, auroral, and solar particles Reimbursable (ESA) 

(WSMC) 

Sixth and last manned lunar landing mission n the Apollo senes with 
Eugene A Cernan, Ronald E Evans, and Ramson H (Jack) Schrmt. 
Landed at Taurus Littrow on Dec 11., 1972 Deployed camera and 
experiments; performed EVA with lunar roving vehicle. Returned lunar 
samples Mission duration 30i hours Si minutes 59 seconds 
Stabilized. Earth-oriented plat form to lest advanced systems tor 

cosectng meteorological and geotogcal data (WSMC) 

Study the state and behavor ol the upper atmosphere and 
onosphere Cooperative wlh Germany (WSMC) 

1973 

investigate the interplanetary medium beyond the orM ot Mars, tie 

Asteroid Belt, and the near-Jupner environment. 

Second domestic communications satelne tor Canada. 

Reimbursable (Canada) 

Unmanned launch ol the first U S Space Station Workshop incurred 
damage dunng launch Repaired during loltow-on manned missions. 

First manned visit to Shylab workshop with Charles (Pete) Conrad, Jr., 
Joseph P Kerwin. and Paul J Wertz Deployed parasol-like thermal 
blanket to protect the hull and reduce temperatures within the 
workshop; treed solar wing that was jammed with debns. Miss on 

ckiration 672 hours 49 minutes 49 seconds 

Radio Astronomy Explorer 10 measure tow frequency radio norse tram 
galactic and extraoaiactic sources and trom the Sun, Earth and Jupiter. 

To augment NOAA's satellite world-wide weather observation 
capabilities. Vehicle second stage malfunctioned. Reimbursable 
(NCAA) (WSMC) 
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NASA Major Launch Record 


Mission 
Inti Design 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

VEHICLE 

DATE 

(Mins.) 

Apogee (km) | Perigee (km)) kicl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

207fC$U-117 (S) 
1973 50A 

Saturn te 
SA-207 (S) 

Jul28 


LANDED SEP 25, 1973 

29750.0 

Second manned visit to Skylab Workshop with Alan L Bean. Owen K. 
Gamcn, and Jack R Lousma Pertormed systems and operattonal 
lests, conducted experiments, deployed thermal shield Mission 

1973 53A 

Atlas -Cernau 

(AC-31 ) (S) 

Aug 23 

1466 3 

38057 34693 5.7 

1367.1 

Fourth generation satellite to provide increased capacity tor Comsat's 

1973 78 A 

Data 97 

.IS) 

Oct 25 


ELEMENTS NOT AVAILABLE 

397 2 

Last interplanetary Monitoring Platform to investigate the Earth's 

1973 01 A 

-IS) 

Oct 30 

105 3 

1133 807 09.9 

95 0 

Navigafton sateMe tor the U.S.~Navy ReimbursaUe (DOO). (WSMC) 

(Marlner/Venus/ 
Mercury) (S) 
1973 B5A 

Atlas -Cent»j 
(AC-34) (S) 

Nov 3 


HELIOCENTRIC ORBIT 

504 0 

Venus and Mercury ftyby rrwston; first duaFplanet rrkssion. 
Photographed the Earth and the Moon on its tfcght to Venus; Venus 
encourter (at 5,800 km) on February 5, 1973; Mercury encounter (at 
704 km) on March 29. 1974; second Mercury encounter (at 48 069 
km) on September 21 , 1974; third Mercury encounter (at 327 km) on 
March 16 , 1975 Engineering tests conducted before attitude cortroi 
gas was deoieted am trararratter nMnrTwr)n*rt nn usir-h 

ITOS F {$) 
^ 86A 

Data 98 

Nov 6 

116 1 

1500 1499 101 9 

345 0 

To augment NOAA's sale lire world-wide weather observation 
caoabBtes Recm*^** /mhaai 

Shytab 4 (S) 
1973 90A 

Saturn IB 
SA 208 (S) 

Nov 16 


LANDED FEB 8, 1974 29,750.0 

Third manned «sl to Skylab Workshop with Gerald P Carr, Edward G, 
Gtoson. and Wiliam R. Pogue Pertormed Inflight experiments; 
obtained medical data on crew, pertormed tour EVA's Mission 

duration 2017 hours 15 minutes 32 seconds 

Si |$| 
1973 101A 

TiT74 

Delta 99 

IS) 

Dec 16 


DOWN DEC 12, 1978 

663 0 

Atmosphere Explorer, earned 14 instruments lo study energy transfer 
atomic and moiecular processes, and chemical reactions in the 

(WSMCi 

Skyn* IFA (U) 
02A 

Data 100 

-JU 

Jan ifl 


DOWN JAN 25, 1974 

435 5 

1974“ 

Communication sateWe for the United Kingdom Short drcuK to “ 

electronics DACkam rJMlftAd mIMa Iflih am QAiHu^e^fHVA 

Centaur Proof 
Rp*|U> 

H 4 AA 

nan mfc Feb 1 1 

Centaur (76) (U) 


DID NOT ACHIEVE ORBIT 


Launch vehicle development tesl of the Titan IIIE/Centaur (TC-1); 
carried simulated Vking spacecraft and Sphinx Liquid oxygen boost 
pump tailed to operale Airing Centaur starts Destrocl command sent 
748 seconds after Won 
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NASA Major Launch Record 


MISSION/ 
Inti Design 


San Marco C-2 (S) 

1974 09A 

UK-X4 <S) 


Wesfca A (S) 
1974 13A 


SMS A(S) 
1974 33A 


Explorer 52 (S) 
1974 40A 


LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) ' 


CURRENT ORBITAL PARAMETERS WEIGHT 

I m 


DOWN MAY 4, 1976 i 70 (j~ 




TtanWC 
Centaur 79 (S) 


Apr 13 1441 6 


May 17 

May 30 1412 0 


Jun 3 



ITOS-G(S) 
1974 89A 
intasat (S) 
1974 89B 
Oscar (S) 
1974 B9C 


Irtebal IV F-8 (S) 
1974 93A 
Skynet li-B (S) 
1974 94A 


Delta 104 Nov 15 114.9 

(S) 


ELEMENTS NOT AVAILABLE 
33~ 35195 i" 


DOWN APR 28. 1978 


DOWN SEP 25. 1975 


DOWN JUN 14, 1977 


17 35806 4 


DOWN MAR 14, 1980 


>6 1443 101 

>7 1439 101 

57 1438 101 


46 35901 3 

73 35736 7 


3 6 1387 1 

T? 435 0 


REMARKS 

(AH Launch es from ESMC, unless otherwise noted) 


Measure variations ol equatorial neutral atmosphere density, 

. compostion, and temperature Cooperati ve with Italy (San Maicoi 
Three axis stabilized spacecraft to demonstrate the technology 
involved m the design and manufacture ol this type platlorm tor use on 

_smal spacecraft RexrtxjrsaPte (UK) (WSMC) 

Domestic communeatons satellite for Western Union U 

Reimbursable (WU) ^ 


Geostationary environmental satellite to provide Earth imaging n 
visible and IR spectrum First weather observer to operate m a fixed 
geosynch ronous orbit about the Equator Cooperative with NQAA 
Applications Technology Satellite capable ol providing good quality TV 
senate to small, inexpensive ground receivers Carried over 20 
Jechnotogy and scie nce ex periments 


"Hawkeye' spacecraft to investigate the infraction ol the solar wind 
w«h the Earths maqnetc tieM (WSMC) 


German butft satellite to study the state and behavior of the upper 
_ atmospher e and ionosphere Reimb ursable (Germany) (WSMC) 


Study I he sky in ultraviolet and X-ray from above the atmosphere 
Cooperative wth th e Netherlan ds. (WSMC) 


Oomestc communicalcns satellite lor Western Union 
Reimbursable (WU) 


Measure the spectrum, polarisation and pxjtsar features of non-solar 
_ X ray soirees Cooperative wrth UK (S^Mato) 


ITOS-G To augmeni NOAA’s satellite wortd-wtoe weather observation 
capabilities Reimbursable (NOAA) 

Intasat - Conduct worldwide observations ol ionospheric iota) electron 
counts Cooperative with Spain 
Oscar • provide communications capability tor amateur radio 
enttusiast s around the world Reimbursa ble (AMSAT) (WSMC) 


Fourth generation satellite to provide increased capacity lor Comsars 
global commercial commurvcations network R eimbursable (Comsat) 
Communcaiion satellite for the United Kingdom Reimbursable (UK) 
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NASA Major Launch Record 1974 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 


(fcg) 

(All Launches from ESMC, unless otherwise noted) 

Hetios a (S) 
1974 97A 

run WE Dec 10 

Centaur 93 (S) 



HELIOCENTRIC ORBIT 


3700 

Study the Son from an orb* near the center ol the solar system. 
Cooperative with West Germany 

Symphonic A (S) 
1974 lOlA 

Delta 106 
(S) 

Dec 19 

143$ 0 

36658 

34971 

3.6 

402 0 

Joint French-German communicalions sal elide to serve North and 
South America. Europe. Alnca and the Middle East, Reimbursable 
( Franc eJGermany) 

1975 








1975 

Lands* 2 (5) 

Delta 107 

Jan 22 

103 1 

913 

901 

98 8 

953 0 

Second Earth Resources Technology Satellite to locate, map. and 

1975 04A 

(S) 







measure Earth resources parameters Irom space and demonstrate the 
appAcabdty ol this approach to the management ol the worlds 
resources (WSMQ 

SUS-B (S> 
1975 1lA 

Delta 106 

1S1 

Feb 6 


ELEMENTS NOT AVAILABLE 

628 0 

Together w*h SMS-A, provtee cloud-cover pet u res every 30 mrutes 
to weathermen at NOAA Cooperative with NOAA 

InteteaMV F-fl |U) 

Allas Centaur Feb 20 
(AC-33) (U) 



DID NOT ACHIEVE ORBIT 


1387 1 

Fourth generation satellite to provide increased capaaty lor Comsat's 
global commercial communications network Launch vehicle 
malunctioned Reimbursable (Comsat) 

GEOS C (S) 
1975 27A 

Deka 109 

[SI 

Apr 9 

101 7 

857 

816 

15.0 

340 0 

Oceanography and geodetic satellite to measure ocean topography, 
sea state, and other features (WSMC) 

Explorer 53 (S) 
1975 37A 

Scout 91 
(S) 

May 7 



OOWN APR 9, 1979 


196 7 

Sma« Astronomy SatetMe to study X ray sources within and beyond 
the Mky Way galaxy {SanMarool 

Totes* C (S) 
1975 38A 

Delta 110 
(S ) 

May 7 

1439 6 

35967 

35642 

3.8 

544.3 

Third domestic oommuniealions saiettee lor Canada 
Reimbursable (Canada) 

Ireeteai IV F 1 (S) 
1975 42A 

Atlas-Centaur May 22 
(AC-35) (S) 

1450 8 

36120 

36028 

3.6 

1387 1 

Fourth generation satellite to provide increased capacity tor Comsat's 
commercial commu neat ions network last ol the IV senes 
Reimbursable (Comsat) 

Nimbus F (S) 
1975 52A 

Delta 111 
(S) 

Jun 12 

107.4 

111 1 

1100 

99 6 

827.0 

Stabilized. Earth-oriented plattorm to test advanced systems tor 
ce*edina meteorological and geotcocal data (WSMC) 

OSOI(S) 
1975 57A 

Delta 112 

IS 1 

Jut 21 



DOWN JUL 9. 1966 


1088 4 

Observe active physical processes on Ihe Sun and how * influences 
the Earth and <s space environment 

ApoMo Soyuz 
Test Protect (S) 
1975 66A 

Saturn SB 
SA 210 (S) 

Jut 15 



DOWN JUL 24, 1975 


14.856.0 

Manned Apollo spacecraft with Thomas P Startord, Vance D. Brand 
and Donate K. Slayton Rendezvoused and docked with Soyuz 19 
spacecraft (also launched JtAy 15. 1975) with Aleksey Leonov and 
Valeriy Kubasov on July 17. 1975. Mission Duration 217 hours 28 
minutes 23 seconds 
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NASA Major Launch Record 


MISSION/ 
Inti Design 
Mareal C (S) 
1976 101A 

LAUNCH LAUNCH 1 
VEHICLE DATE 

Delta 127 Oct 14 

(Si 

1977 

NATO BIB (S) 
1977 05A 

Delta 128 

IS) 

Jan 27 

Patera B(S) 
1977 18A 

Delta 129 

(S) 

Mario 

GEOS/ESA |U) 
1977 29A 

Delta 130 
(U> 

Apr 20 

. Wetsat IVA F-4 (S) 
1977 29A 

Aitas-Cemaur 

(AC- 39) (S) 

May 26 

GOES/NOAA (S) 
1977 48A 

Della 131 

(S) 

Jun 16 

GMS(S) 
1977 65A 

Delta 132 

-IS) 

Jui 14 

HEAO A (S) 
1977 75A 

Atlas Centaur 

(AC-45) (S) 

Aug 12 

Voyager 2 (S) 
1977 76A 

TITAN tl E Aug 20 

Centaur 106 (S) 

SJRiO(S) 
1977 aOA 

uetta 133 

(S) 

Aug 25 


GEOSYNCHRONOUS ORBIT 


DOWN MAR IS, 1979 25S1 9 

SOLAR SYSTEM ESCAPE TRAJECTORY 2086.5 


REMARKS 

(All Launches from ESMC, unloss otherwise noted) 
Third Comsat Maritime SateMe to provide rapid, high-quaMy 
communications between ships at sea and home ollices 

Reimbursable (Comsat) 

~~J9TT 

Third -generation communicaions sateMe tor NATO 

Reimbursable (NATO! 

Second Communication Satellite lor Indonesia “ 

Reimbursable (Indonesia) 

ESA scierxihc sateMe; earned seven experiments to investigate the 
Earth s magnetosphere Malfunction during second stage/th«d stage 

jjjXnup placed GEOS in unusable orW Reimbursable (ESA) 

Improved sateMe with double the capacity oi prewous Inteteats tor 
Comsat's global commercial comnumcations network Reirrtours^ 

(Comsat) 

Visible/ xKra red spin-scan radiometer proveted day and nigtt global 

_ weather pictures tor NOAA Reimbursable (NOAA). ________ 

Operational weather sateMe: Japan's contribution to the Global 

Atmosphere Research Piooram (GARP) ReimN enable (jgran). 

Hqh Energy Astronomy Observatory to study and m*> x rays anJ 

gamma rays 

investigate the Jupiter and Saturn planetary systems and the 
tterptanetary medium between the Earth and Saturn Jupiter Hyby 
occurred on July 9, 1979; Saturn flyby occurred on August 25, 1961 ; 
Uranus flyby occurred on January 24. 1986; and Neptune hyby 
occurred on August 25, 1969. Wfl continue into mterstedar space 
Italian scientific satellite to study the propagation characteristics ot radio 
waves transmitted at super high frequencies during adverse weather 
Reimbursable (Italy) 
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NASA Major Launch Record 1977 


Mission 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

hntJ Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)| Perigee (itm)| Incl (deg) 

(kfl) 

(AH Launches from ESMC, unless otherwise noted) 

Voyager 1 (Sj 
1977 84A 

TITAN IP E Sep 5 

Cantaur 107 (5) 



HELIOCENTRIC ORBIT 


2086 5 

Investigate me JLpner and Saturn planetary systems and the 
interplanetary medium between the Earth and Saturn. Jupper ttytjy 
occurred on March 5. 1979; Saturn flyby occurred on November 12. 
1980. departed Saturn at a high angle to |he edpjtic plane to observe 
the large ctoud-covered moon Tien WV not be involved In any more 
planetary encounters. 

ESA/OTS (U) 

OePa 134 <U) Sep 13 



DID NOT ACHIEVE ORBIT 


865 0 

ESA expenmental communications sateNe. Vehicle exploded at 54 
seconds after liftoff Reimbursable (ESA). 

IrSeteat rVAF-S(U) 

AMas-Centaur Sep 29 
(AC -43) (U) 



DID NOT ACHIEVE ORBIT 


1515.0 

Improved sateirte with double the capacity <* previous inteteats tor 
Comsat's global oommeroal communications network Launch vehicle 
tailed Reimbursable (Comsat). 

ISEE MJ 
1977 102A (S) 
1977 1020 < S ) 

OePa 135 
(S) 

Oct 22 



DOWN SEP 26. 1967 
DOWN SEP 26. 1987 


329 0 
157.7 

Dual paytoad international Sun Earth Explorer to the study Interaction 
ol ihe interplanetary medium wflh me Earth's nvnedUte environment. 
Cooperative with ESA 

Trans* (S) 
1977 106A 

Scout 97 

IS) 

Oct 27 

106 9 

1101 

1060 

89 9 

93 9 

Improved Transit navigation satePPe tor ihe U.S. Navy. 

Rexrfcusatta (OOO) iwaci 

Meieosat (S) 
1977 108 A 

DePa 136 

(S) 

Nov 22 

1437.2 

35875 

35741 

70 

695 3 

ESA M el eom logical salePPe. Europe's contribution to the Global 
Atmospheric Research Program (GARP). Reimbursable (ESA). 

CS/ Japan <S) 
1977 11 BA 

Delta 137 
IS) 

Dec 14 

1465.9 

36185 

36159 

5 3 

677 0 

Experimental communication sateflte lor Japan. ! 

Reimbursable (Japan). 

1078 








— TSfST 

mt steal IVA F-3 (S) 
1978 02A 

Atlas-Centaur Jan 6 
(AC-46) (S) 

1436.2 

35792 

35783 

1.9 

15150 

Provide increased letocommuntoaltons capacity for Irteteafs gtobai 
network Reimbursable (Corns*) 

IUEA(S) 
1978 12A 

DePa 138 

_JS) 

Jan 26 

1436 1 

43036 

28536 

30 9 

698 5 

intemationaJ UPravioiet Explorer to obtain high resolution data of stars 
and planets in the UV region ol the spectrum Cooperative with ESA. 

FPsalcom-A (S) 
1978 16A 

Alias-Centaur Feb 9 
(AC-44) (S) 

1436 5 

35807 

35774 

6.1 

1863 3 

Provide communications capability lor the USAF end the USN tor fleet 
relay and fleet broadcast. Reimbursable (DOO). 

Lands* C (S) 
1978 26A 
Oscar-6 (S) 
1978 268 
P1X-I (S) 

1978 Z6C 

Delta 139 
(S) 

Mar 5 

103 .1 
103.0 

917 897 98 8 900 0 

908 B96 969 27.3 

CURRENT ELEMENTS NOT MAINTAINED 34 0 

Third Earth Resources Technology SateHle lo study the Earth's 
natural resources; measure waier. aQrioAiaai fields, and mineral 
deposits Carried Lewis Research Center Plasma interaction 
Experiment (PtX-l) and AM SAT Oscar Amateur Radto oommunlcaltona 
relay sateiMe. Reimbursable (Oscar/AMSAT) 
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NASA Major Launch Record 


1978 


MISSION/ 
Intt Design 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

VEHICLE 


DATE 

(Mins.) 

Apogss (km)| Perigee (km)| Incl (deg) 

(kg) 

(AM Launches from ESMC, unless otherwise noted) 

IrMul fVA F-6 (S) 
1978 35A 

Attw-Cenu ax 

Mar 31 

1437 6 

35860 

35769 

1.7 

1515 0 

Provide increased telecommunications capacity lor inteisars global 
network Reimbursable (Comsat). 

BSE/Japan (S) 
1978 39A 

Delta 140 


Apr7 

1433 6 

37702 

33775 

4.5 

665 0 

Japan s Broadcasting SatetMe/Experimental tor conducing TV 
broadcast experiments Reimbursable (Japan) 

HCMM/AEM-A (S) 
1970 41 A 

Seoul 98 
(S) 


Apr 28 



DOWN DEC 22. 1961 


134 3 

Heal Capacity Mapping Mission to lest the feastoWy o* measuring 
vanaeons in toe Earths temperakires (WSMC) 

OTS-8 (S) 

1978 44A 

MU 141 


May 11 

1438.1 

35802 

35722 

4 1 

865.0 

Orbital Test SaieWe to conduct comfTwmcations experiments lor ESA 
Reimbursable (ESA) 

Pioneer V*no* A 
(Orbier) (S) 

1978 51A 

Aflas-Centaur 

(AC-50) (S) 

May 20 


ELEMENTS NOT AVAILABLE 

582.0 

One oi two Pioneer flights to Venus in 1976; was placed in orbit 
around Verxjs lor remote senstog and direct measurements oi the 
planet and its surrounding environment 

GOES-C/NOAA (S> 
1978 62A 

Defla 142 

(S) 


Jun 16 

1436 0 

35795 

35775 

4.7 

635.0 

Part oi NOAA's global network oi geoetakonary environmental 
satellites to provide Earth imaging, monitor the space environment, 
and relay meleomloaxcal data to users Remtxjrsabie (NOAA) 

SmuIA {$) 
1978 84A 

Aiaa-P 

(S) 


Jun 26 

100 4 

779 

775 

108 0 

2300 0 

Demonstrate techniques tor global monitoring of oceanographic 
phenomena and features. Alter 106 days ol retumwig data, contact 
was tost when a short circuit drained aN power from banenes (WSMC) 

Comstar C(S) 
1978 68A 

A8at<*nlaur 

(^D(S) 

Jun 29 

1451. 7 

36 168 

36012 

1.7 

1516 0 

Third domestic commjncatons saleflfle tor Comsat 
Reimbursable (Comsat). 

GEOSB/ESA (S) 
1978 71 A 

Mia 143 

(S) 


M 14 

1449,1 

36066 

36016 

69 

575.0 

Positioned on magnetic field lines to study the magnetosphere and 
correlate data with ground station, balloon, and sounding rocket 
measurements. Reimbursable (ESA) 

Pioneer /Venus-B 
(Multiprobe) 

1978 78A 

Altoe-Centaur 

(AC-51) (S) 

Aug 8 


PROBES LANDED DEC 9, 1978 

904.0 

Second Pioneer flight to Vents in 1978 to determine Ihe nature and 
compose *>n oi the atmosphere oi Venus. Afl tour probes and the bus 
transmitted scientific data The large probe, north probe, and mght 
probe went dead upon impact; toe day probe contmed to transm* tor 
68 minutes alter impact. 

ISE6-C (SJ 
1978 79A 
ICE (S) 

MU 144 

(S) 


Aug 12 



HELIOCENTRIC ORBIT 


479.0 

Monitored the characteristics of solar phenomena about i hour before 
ISEE-A and B to gain knowledge oi how the Son controls the Earth s 
near space environment The spacecraft was renamed CE in 1985 
and Is orbit was changed to encounter the Comet Giacobre-Zinner on 
September 11, 1985 Cooperative with ESA 
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NASA Major Launch Record 1 !i ' ! i978 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

inti Design 

VEHICLE 

DATE 

(Mins.) 

ApogM(km)| ^erlgM(km)| Incl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

Tros-N (S) 
1978 96A 

AMas F 
(S) 

Oct 13 

101 a 

851 

836 

99 0 

1405 0 

Third generation polar orbiting environmental spacecraft to provide 
improved meteorological Bnd environmental data Operaled by NQAA. 

(WSMC) 

Nirinbus-G(S) 
1978 98A 
Cameo 
1978 968 

Delta U5 
(S> 

Oct 24 

104.0 
104 0 

970 

970 

925 

925 

99 4 
99 4 

987.0 

Carried advanced sensors and technology to conduct experiments in 
pollution monitoring, oceanography, and meteorology. ESA received 
and processed data direct. Alter separation irom Nimbus -G. the Detta 
vehicle released Mtmjm over Northern Scandinavia and barum over 
Northern Alaska as pari ot Protect CAMEO (Chemically Active Material 
Elected In Orbit). j 

HEAO-B (S> 
1978 103A 

Atlas-Centaur Nov 13 
(AC-52) (S) 



DOWN MAR 25, 1982 


3152 0 

Second High Energy Astronomical Observatory; earned a targe X-ray 
telescope to study the high energy universe, pulsars, neutron stars, 
Mac* holes, quasars, radn oalaxies, and supernovas. 

NATO NO (S) 
1978 196A 

Della 146 

(S) 

Nov 16 

1436 1 

35792 

35782 

3.2 

706 0 

Thud -generation comnxjmcalcns sateWe tor NATO 
Reimbursable (NATO) 

Teles* D (S) 

im im 

Delta 147 

_JS) 

Dec 15 

1442.9 

36022 

35618 

1.3 

887 2 

Fourth domestic communications satellite for Canada. 
Rembursabte (Canada) 

1$79 









SCATHA IS) 
1979 07A 

Dana 148 

(S) 

Jan 30 

1415.7 

42425 

28348 

5.5 

658 8 

Spacecraft Charging at High Attitudes (SCATHA) earned 1 2 
experiments to investigate electrical static discharges that affect 
sateMes Reimbursable (DOO) 

SAGEMEM-2 |S) 
1979 1 3A 

Scout 99 
(S) 

Feb 18 



DOWN APR 11. 1989 


127 0 

Stratospheric Aerosol and Gas Experiment Applications Explorer 
Mission, to map vertical prolies of ozone, aerosol, nitrogen dioxide, 
and Ftaytepht mciecular exmenon amor to the atobe (WFF) 

Usatoom B (S) 
1979 38A 

Atlas-Centaur May 4 
l*CM7) (S) 

1436.1 

35837 

35736 

4.7 

1876.1 

Provide communicaitons capability tor the USAF and the USN tor fleet 
relay andlteet broadcast. Rerrfaursable{DOO) (WFF) 

UK-6 (S) 

. 1979 47A 

Scout 100 
(Si 




DOWN SEP 23. 1990 


154.5 

Measure ultra -heavy cosmic ray particles and study tow-energy cosmic 
x-ravs Reirtxrstole (UK) (WSMC) 

NOAA-6 (S) 
1979 57A 

Allas- F 

(S) 

Jun 27 

101 0 

813 

797 

98 5 

1405 0 

To provide confruous coverage of the Earth and hgh- accuracy 
world-wide meteofoloqical data Reimbursable (NOAA). (WSMC) 

WestarC(S) 
1979 72A 

Della 149 

(S) 

Aug 9 

1436 2 

35793 

35782 

0 0 

571 5 

Domestic communications sateBile for Western Union 
Reimbursable (WU) 
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NASA Major Launch Record 


MISSION/ 
fnti Design 

LAUNCH LAUNCH 
VEHICLE DATE 

PERIOD 
(Mine.) “ 

HEAO 3 (S) 
1979 82A 

AMas-Centaur 
(AC-53) (S) 

Sep 20 


MAGSAT/AEM-3 (S) 
1979 94A 

Scout 101 
(S) 

Oct 30 


RCA-C(U) 
1979 101A 

“T980 

Delta 150 

-i§i 

Dec 6 

789 0 

FKsatcom C (S) 
1980 04A 

Atlas-Centaur 

(AC-49) IS) 

Jan 17 

1436,1 

SMM-A(S) 

Delta 151 

Feb 14 



F»sa*com D (S) 
I960 87A 
SBS-A (S) 
I960 91 A 


AtUs 19F May 29 


Delta 1S2 (S) Sep 9 1436 2 


Atiaa-Centaur Oct 30 1436 2 

(AC-571 IS) 

Delta 153 Nov IS 1436.1 

(S) 


weteat V-A F-2 (S) AttasCentauf Dec 6 

I960 98A (AC-54) (S) 


1981 

Comstar D(S) 
1981 18A 


DOWN DEC 7. 1961 


DOWN JUN 11. 1960 


DOWN DEC 2. 1989 


DOWN MAY 3. 1981 


AttasCentaur Feb 21 
(AC-42) (S) 


REMARKS 

(All Launch** from ESMC, unless otherwise noted) 

High Energy Astronomy Observatory earned (wo cosmic ray 
experiments and one gamma ray spectrometer to obtain data on 

cosroc rays observed across the tar reaches ot space 

Magnetic Field Satellite. Appfcations Explorer Mission to map the 

magndc field otthe Earth. (WSMC) 

Thud RCA domes! c corrmmcations sateWe Contact was lost shortly 
_ alter apogee motor tmng Reimbursable (RCA) 

l580~ 

Provrte communications capability lor the USAF and the USN tor tieet 

__relay and fieet broadcast Reimbursable (POD) 

Solar Maximum Mission; first solar satelMe designed to study specific 
sotar phenomena using a coordinated set of instruments, performed a 
detailed study ot solar flares, active regions, sunspots, and other solar 
activity Also measured the total output of radiabor trom the Sun 
A companion to TIROS N to provide continuous coverage ot the Earth 
and provide high-accuracy worldwide meteorological data Launch 
vehicle malfunctioned; tailed to place satelMe into proper orbs 

— Rerntursafcle (NQAA) fWSMCl 

Pan of NOAA's global network of geostationary environmental 
satellites to provide Earth imaging, monitor the space environment, 

arto retoy meteorological data Reimbursable (NQAA) ' 

Provide communicatcns capability tor the USAF and the USN for fleet 

reiay and tieet broadcast Reimbursable (POO). 

SatelMe Business Systems (SBS) to provide futy switched private 
networks to businesses, government agencies, and other 
organualons with large, varied communications requirements 

Reimbursable (SBS) _____ 

Advanced series ot spacecraft to provide increased " 

telecommuncattons capacity for IntefsaTs global network. 

Reimbursable (Comsat) 

Z 1981 

Fourth domestic commumcafons satellite tor Comsat 
Reimbursable (Comsat) 
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NASA Major Launch Record :! : i98i 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D**lgn 

VEHICLE 

DATE 

(Mins.) 

Apogs* (Km) j Perigee (km)| Incl (deg) 


(All Launches from ESMC, unless otherwise noted) 

STS-1 (S) 

1981 34A 

Stuttie (S) 
(CofcirrtM) 

Apr 12 


LANDED AT DFRF APR 14. 1981 


First Manned orbital lest iiight erf the Space Transport al ion System w«h 
John W Young and Roden L Cnppen to venly the cortbrned 
pedormance ol the Space Shuttle Vehicle Mission ebrauon 54 hours 
20 mmoles 32 seconds 

NOVA-1 <S) 
1981 44A 

Scout 102 
tS) 

May IS 


ELEMENTS NOT AVAILABLE 

166 9 

improved Transit sate»le lot the Navy's operalonat nav^alion system 
Reimbursabie (POD) 

GOES E (S) 

1961 49A 

Delta 154 

(S) 

May 22 

1436.1 

35792 

35782 

12 

837 0 

Pan erf NOAA s Geostationary Operational Environmental SatelMe 
system 1o pmvrte near continual, high resolution visual and irt rated 
imaqmq over lame areas Reimbursable (NOAA) 

IrteU V-B F-1 (S) 
1961 50 A 

Atlas-Centaur May 23 
(AC 56) (S) 

1436 2 

35B09 

35768 

0 0 

1928 2 

Advanced senes ot spacecralt lo provide increased 
telecommunications capacity tor Intelsat's global rwtworV 
Hemtxirsabte [Comsat) 

NOAA C IS) 
1981 S9A 

Atlas 87F 

(S) 

Jun 23 

101 8 

855 

835 

99 1 

1405 0 

To provKle continuous coverage ol the Earth and provide 
high accuracy worldwide meteorotogeal data 

Rerfrtijsabte (NOAA) (WSMC) 

0EA8B<S) 
1981 70A (S) 
1981 706 IS) 

Dana 155 

Aug 3 

410 4 

23339 

495 

DOWN FEB 19. 1983 

89 4 

424.0 
420 0 

Dynamic Explorer (DE A & B), dual spaceman to study the Earth s 
electromagnetic fields (WSMC) 

Fftsalcom E <U) 
1981 73A 

Atlas- Centaur Aug 6 

(AC-59) IS) 

1460.0 

36284 

36222 

4 6 

1863 8 

Provide communicator® capability tor the USAF and the USN tor heel 
relay and tleet broadcast Reimbursable (DOD) 

SBS-B 
1981 96A 

Oetta 156 

<s> 

Sep 24 

1436.1 

35789 

35785 

0.0 

1057 0 

Satellite Business Systems (SBS) to provide lu»y switched private 
networks to businesses, government agencies, and other 
organizations With large, varied oomrr^mcations requirements 
Reimbursable (SBS) 

SME (S) 
1981 100A 
UoSAT 1 (S) 
1961 1006 

Delta 157 

(S) 

Oct 6 

94.7 

504 

502 

DOWN OCT 13. 1989 

97 7 

437 0 
52 0 

Solar Mesosphere Explorer, an atmosphere research sale Me lo study 
reactions between sunlighi, ozone and other chemicals in the 
atmosphere Carried UoSat Oscar 9 (UK) Amateur Radb SateMe as 
secondary payload Reimbursable (UoSaiOscar 9) 

STS 2 (S) 

1981 111A 

Shuttle (S) 
(Columbia) 

Nov 12 


LANDED AT DFRF NOV 14. 1981 


Second Manned orbital test flight erf the Space Transportation System 
with Joe E Engle and Richard H Truly to verfy the combined 
performance ot the Space Shuttle vehicle, OSTA-l payload 
demonstrated capability to conduct sc entile research in the attached 
mode Mission dural bn 54 hours 13 minutes 13 seconds 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

Jlaunch | launch 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

■ 1 

REMARKS 

(All Launches from ESMC. unless otherwise noted) 

| VEHICLE | 

DATE 

(Mins.) 

Apog#8 (km) f Perigee (km) | Inci (deg) 

(Kg) 

RCA-D (S) 
1981 1 14A 

Delta 156 

—LSI 

Nov 19 

14362 

35791 

35785 

0.1 

1081 8 

Fourth RCA domestic communications satetMe 
Reimbursable (RCA). 

totetsal V F 3 <S) 
1981 119A 

Atlas-Centaur 
(AC- 55) (S) 

Dec 15 

1436 2 

35809 

35771 

0 0 

1928 2 

Advanced series o 1 spacecraft to provide increased 
telecommunications capacity tor Intelsat's global network. 
Reimbursable (Comsat) 

I4^_ — * 1M2-1 

HCAC(S) 
1982 04A 

Delta 159 

IS) 

Janie 

1436 3 

35795 

35784 

0.1 

1081 8 

RCA domestic comnunicattom sate Me 
Reimbursable (RCA) 

WestartV(S) 
1982 14A 

Delta 160 

(S) 

Feb 25 

1436 2 

35796 

35778 

0 1 

1072.0 

Second generation domestic communicatioos saietlie lor Western 
Union Reimbursable (WU) 

Intelsat V-D F 4 (S) 
1962 17A 

ABas-Centaur 
(AC-58) (S) 

Mar4 

1436 2 

35808 

35767 

0 0 

1928.2 

Advanced series ol spacecraft to provide increased 








Bevnbursable (Comsat) 

STS 3 (S) 
1982 22A 

Shuttle (S) 
(Columbia) 

Mar 22 


LANDED AT WHITE SANDS MAR 30. 1982 

Ttard Manned ortrtal test Might of the Space Transportation System with 
Jack R. Lousma and C. Gordon F uteri on to venty the combined 
performance ol the Space Shuttle vehicle. OSS-i soentKc 
experiments conducted from the cargo bay. Mission duration 192 

insai-A(U) 
1982 31 A 

Delta 161 

(S) 

Apr 10 

1434 2 

35936 

35562 

0.1 

1152.1 

Mulipurpose tetecommunicaiionsmteteorotogy spacecraft for India 
Reimbursable (India). 

Westar V (S) 
1962 58A 

Delta 162 
(S) 

Jun 8 

1436 2 

35796 

35778 

0.1 

1105.0 

Western Unon domestic communications satetMe Reimbursable (WU) 

STS 4 (S) 

1982 65A 

Shuttle (S) 
(Cofcjntxa) 

Jun 27 


LANDED AT DFRF JUL 4, 1982 


Fourth and last manned orbital test flight ol the Space Transport on 
System w*h Thomas K (Ken) MaRingty N and Henry w Mansfield to 
verity the combined pertormance ol the Space Shuttle vehote Gamed 
first operational Getaway Special caraster (or Utah Stale University md 
payload DOD 82 1 Mission duration 169 hours 4 minutes 40 seconds 

LandsaiD(S) 
1982 72A 

Delta 163 

(S) 

Jul 16 

98 8 

702 

696 

98 3 

1942 0 

Earth Resources Technology SatrHMe to provide a continuing Earth 
remote sensing data. instruments inckided a nwlispectrai scanner and 
ywnaMcmacper (WSMD 

Tatesal G (S) 
1982 82A 

Delta 164 

(S) 

Aug 25 

1436.0 

35796 

35776 

0.0 

1238 3 

Commercial communications satetMe tor Canada 
Raimbursabte (Canada) 
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NASA Major Launch Record 


1982 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti D*slgn 

VEHICLE 

DATE 

(Mins.) 

Sp0fl«8 (km) | Pttrige* (km)| Incl (ctog) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

intefcat V-E F-5 (S) 

Attas-Certaur Sop 28 

1436 1 

35805 

35769 

0 1 

1926 2 

Advanced series d spacecraft to provide increased 

1982 97A 

(AC-60) (S) 







letecommunicahora capacity lor Intelsat's global network Carried 









Maritime Communications Services (MCS) package lor INMARSAT 









Reimbursable (Comsat) 

RCA-E (S) 

DU a 165 

Oct 27 

1436 2 

35791 

00 


11163 

RCA domestic communications sateWe 

1982 105A 

IS] 







Reimbursable (RCA) 

STS S (S) 

Shuttle (S) 

Nov 11 


LANDED AT DFRF NOV 16. 1962 


Frsi operational tfcgrt c* STS with Vance Brand, Robert Overmeyer, 

1982 110A 

(Columbia) 







Joseph Allen and wanam Lenoir Two satellites deployed 

5BS-C (S) 


Nov 11 

1436.1 

35788 

35786 

0.0 

3344 8 

S8S-C (Rerrbursabte - S8S) and Tetesat-C (Reimbureable - Canada). 

1982 1 1 OB 








Demonstrated abMy to conduct routine space operations Mission 

Tfttes* E (S) 


Nov 12 

1436 1 

35794 

35779 

00 

4443 4 

duration 122 hours 14 minutes 26 seconds 

1982 HOC 









“T5R 








“ ~ ““ mT 

IRAS (S) 

Delta 168 

Jan 25 

1029 

905 

887 

99.1 

1075.9 

Infrared Astronomical Satellte to make the first all sky survey for obfects 

1983 04 A 

(S) 







Ituf ems infrared radiation and to provide a catalog of infrared sky maps. 

PWII(S) 



102.4 

886 

B55 

100.1 


Cooperative with the Netherlands 

1983 (MB 








Lewis Research Carter Plasma interaction Experiment (PtX). to 









investigate »*er actons between high voltage systems and space 









environment, activated by Delta aher IRAS separation 

NOAA-8 (S) 

Adas 73E 

Mar 28 

101.2 

8255 

805 

98 6 

1712.0 

Advanced Tiros- spacecraft to provide continuous coverage ol the Earth 

1983 22A 

IS) 







and provide htgfv accuracy worldwide meteorological data 









Refobursabte (NOAA) (WSMC) 

STS 6 (S) 

Shuttle (S) 

Apr4 


LANDED AT OFRF APR 9, 1983 


Second operational (light <yt the STS with Paul Weitz, Karol Bobko, 

1983 28A 

(Challenger) 







Donald Peterson. Story Musgrave Deployed Tracking and Data Relay 

TDRS-A (S) 


Apr 4 

1436 3 

35804 

35776 

2 3 

17014 0 

Satellite (TORS) to provide improved tracking and data acquisition 

1983 26B 








services to spacecraft in low Earth ortM, performed EVA Mission 









duration 120 hours 23 minutes 42 seconds. 

RCAF(S) 

Delta 167 

Apr 11 

1436 1 

35790 

35781 

0 1 

1116.3 

RCA domestic communications satette. 

1983 30 A 

(S] 







Reimbursable (RCA) 

GOES 6 (S) 

Delta 168 

Apr 28 

1436.4 

3S891 

35776 

0 1 

838 0 

Part ol NOAA's Geostationary Operational Environmental Satellite 

1983 41A 

IS) 







system to provide near continual, high resolution visual and infrared 









imagng over large areas Reimbursable (NOAA) 


B-112 


4 

1 


H 

fi 


r i 

ft- 1 

r i 
r i 

ft i 

f 4 

ft «l 
ft"' ^ 

hr a»| 





NASA Major Launch Record 


mission; 

Inti Design 


EXOSAT (S) 
1963 Si A 
STS 7 (S) 
1983 59A 
Telesai-F (S) 
1983 596 
Palapa-6-l (S) 
1963 59C 
SPAS-01 <$) 
1963 59F 
AFP83 1 (S) 
1983 63A 

~Gaia*y i (S) 
1983 65A 
Teteat3A(S) 
1983 77A 
STS 0 (S) 

1983 89A 
INSAT-B (S) 
1983 89B 


LAUNCH 

LAUNCH 

PERIOD 

VEHICLE 

DATE 

(Mins.) 

Atlas -Cent aui 

r May 19 

1436 2 

(AC 61) (S) 



Delta 169 May 26 


Settle (S) Jun 18 
(Challenger) 


Scout 103 Jun 27 
(S) 


Shuttle |S) Aug 30 
(Challenger) 


Aug 31 1436 2 


LANDED AT DFHF JUN 24, 1983 
791 35782 0 0 


RETRIEVED JUN 24. 1983 


35797 35782 0 0 

35796 35778 0.0 

LANDED AT DFRF SEP 5. 1983 
35819 35755 0 1 


r REMARKS 

(All Launches from ESMC, unless otherwise noted! 
Advanced series oi spacecraft to provide increased 
telecormunicatnns capacity tor Intetsai's global network Carried 
Maritime Communications Servces (MCS) package tor INMARSAT 

Reimbursable (Comsat) ___ 

X-ray satellite 10 provide comnuous observations of X-ray sources. 

Reimbursable (ESA) 

Third operahonai tbght ol STS with Robert L Cnppeh. Frederck H. 
Hauck. John M. Fabian, Sally K Ride (first woman astronaut), and 
Norman E Thagard Oeptoyed two communications satetMes Teiesat 
(RekTtoursable Canada) and Palapa (Rembursabie Indonesia ) 

Carried out exponents including launching and reoovenng SPAS 01 
(Remibursabie • Germany) Miss on durabon 146 hours 23 mrnutes 59 
seconds. 

Air Force HILAT salable lo evatoate propagation effects of disturbed 
plasmas on radar and communication systems. 

_ RerrtursablB(OOD) (WSMC) 

Hughes Commumcatons, Inc communications satellite 

Reimbursable (Huohes) 

AT&T communications sateftte Reimbursable (AT&T) 

Fourth operational flight 0 1 STS with Richard H Tnjfy. Daniel C 
Brandenstem. Dale A Gardner. Guon S Biutord (first black astronaut), 
and WifcamE. Thornton First night launch and landing Deployed 
sateMe. INSAT (Reimbursable - India), performed tests and 
e»penment5 Mission duration 145 hours 8 minutes 43 seconds 
RCA domestic communications SateMe Reimbursable (RCA). 

Hughes Communications saleMe Reimbursable (Hughes). 
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NASA Major Launch Record 


1983 



MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

f 

Inti Design 

VEHICLE 

DATE 

(Wna.) 

Apogoo (km) i Perigee (km)| Incl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

n t 

♦ 

STS 9 (S) 

Spacetab-i 
1983 116A 

Shuttle (S) 
(Columbia) 

Nov 28 


LANOED AT DFRF OEC 8. 1983 


Finn operational flight 0 > ST$ with John W Young, Brewster W Shaw. 
Jr , Owen K Gamott, Robert A R. Parker. Byron K Lehtenberg, and 
UflMeittotd (ESA). Spacelab-l. a mu*i-<*scipine science payload, 
earned m Shuttle Cargo Bay Cooperative with ESA, Mission Duration 
247 hours 47 minutes 24 seconds 


1984 


7554 


STS 41 B (S) 
1964 1 1 A 
W«lar6(U) 
1964 1 1B 
WT(S> 

1964 11C 

Pafe**&2(U) 

1964 IIP 


Shuttle (S) 
(Challenger) 


Feb 3 
Fab 3 
Fab 3 
Fab 6 


LANDED AT K$C FEB 1 1 1984 
RETRIEVED NOV 16, 1984 (51-A) 3309 0 

DOWN FEB 11, 1964 234 0 

RETRIEVED NOV 16. 1984 (51 A) 3419 0 


Fourth Challenger flight with Vance D Brand. Robert L Gibson. Bruce 
McCandtess Ronald E McNa* and Robert L Stewart Deployed 
We star (Reimbursable • WU). and Patapa 0 2 (Reimbursable 
Indonesia) Both PAM'S tailed; both saleMes retrieved on STS 51 -A 
mission Rendezvous tests performed with IRT. using debated target. 
Evaluated Manned Maneuvering Ur* (MMU) and MarapuMor Foot 
Hesitant (MFR). F«a STS landing at KSC. Mission duration 191 hours 
15 minutes 55 seconds. 


5(S) 
1964 21 A 
UoSAT (S) 
1984 21 B 


STS 41 -C (S) 

1964 34A 
LDEF (S) 
}*** *» B 


Shuttle (S) 
(Challenger) 


702 697 98 2 1947 0 Earth resources technology satellite to provide continuing Earth remote 

sensing data instruments included a mu inspect!* scanner and 
691 674 96.1 52.0 thematic mapper Reimbursable (NOAA ) UoSAT sponsored by 

AMSAT (RewtusabN ■ AMSAT) (W5MC) 


LANDED AT DFRF APR 13. 1984 
RETRIEVED JAN 20. 1990 (STS-32) 


Filth Challenger (light with Robert L Crippen, Frances R Scobee. 
Terry J Hart. George D Nelson and James D. Van Holton Deployed 
LDEF: SMM retrieved and repaired in Cargo Bay: redeployed Apr* 12 
Mission duration 167 hours 40 mmules 7 seconds 


IV-GF S(U) Adas Centaur Jun 9 

1984 $7A (AC-62) (U) 


DOWN OCT 24, 1984 


AMPTE 
CCE (S) 
1984 88A 
IRM(S) 
1984 888 
UKS (S) 
1984 88C 

B-114 


Advanced senes ol spacecrafl to provide increased 
telecommunications capacity tor tnleisat's global network Carried 
Maritime Communications Services (MCS) package tor INMARSAT. 
Vehcie laitedto ptace satetite inuselul ort*. Reimbursable (Comsat; 


lira Aug 16 Three active magnetospheric particle tracer explorers: Charge 

039.4 49817 974 3.8 242 0 Compostoon Explorer (CCE) provried by the U S ; Ion Release Module 

(IRM) provided by l he Federal Republic ot Germany ; and the United 

2653.4 113818 402 27.0 605.0 Kingdom Subsatefflte (UKS) provided by the UK; to study the branstof ol 

mass Irom the solar wind to the magnetosphere International 
Cooperative 
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NASA Major Launch Record 


STS 41 -D (S) 
1984 93A 
S8S-4 (S) 

1984 938 
Synoom IV-2 (S) 
1984 93C 
Tettlar 3-C (S; 
1984 93D 


STS 41-0(5) 

1984 108 A 
ERBS (S) 
1984 1080 


NOVA HI (S) 
1984 1 1QA 

STS 51 ■ A (S) 
1984 113A 
Teiesal-H(S) 
1984 113B 
Synoom IV-1 (S) 
1984 113C 


NATO MI-0 (S) 
1984 11SA 
NOAA-9 (S) 
1984 123 A 


LAUNCH LAUNCH PERIOD CURRENT ORBITAL PARAMETE RS WEIGHT " 
VEHICLE} DATE (Mins.) Apogee (km) | Perigee (km)| Incl (<teg) (kg) 

Shyflle (S) Aug 30 LANDED AT EAFB SEP 5 1984 -L— — 

(Dismumvl 


Aug 31 1463.0 


Shuttle (S> Oct 5 
(Challenger) 

OdS 


Seoul 104 Oct 11 

JSL 

Shuttle (S) Nov 8 

(Discovery) 


LANOED AT KSC OCT 13. 1984 


LANOED AT KSC NOV 16. 1984 


1 (All Launches from ESMC, unless otherwise no ted) 

Firsl Discovery fbgtt with Henry W Hanshetd. Michael L. Coats, Richard 
M Mu lane. Steven Hawtey, Judith A Resruk. and Chartes D. Waiter 
Deployed SBS (Reimbursable - SBS). Leasat (Reimbursable - 
Hughes), and Telsiar (Reimbursable - ATST). earned out expenments 
tnciuding OAST-1 solar array structural testing Mission duration 144 
hours 56 minutes 4 seconds 


Hughes Communications Satellite Reimbursable (Hughes) 


S«th Challenger fight with Robert L Crlppen. Jon A McBride, Kathryn 
D. SuHn/an. Sally K Ride. David C Leestma. Paul 0 ScuHy-Power. and 
Marc Gameau (Canada). Deployed ERBS to provide global 
measurements of the Sun s radiator* reflected and absorbed by the 
Eanh, performed saenMic expenments using OSTA-3 and other 
instruments Mission duration 197 hours 23 minutes 33 seconds 
Improved Transit Navigation Satellite tor the U S Navy 

(WSMC1 

Second Discovery light with Frederick H Hauck. David M Walter 
Joseph P Allen, Anna L Fisher. Dale A Gardner Deployed Telesat 
(Rembursabte - Canada) and Syncom IV- 1 (Reirrtoursable - Hutfws) 
Retrieved and returned Palapa B-2 and Westar 6 (Launched on 41-8). 
Mission duration 191 hours 44 minutes 56 seconds 


Fourth in a series ot communication satellites tor NATO 

Reimbursable (NATO) 

Advanced TIROS-N spacecraft to provide continuous coverage of the 
Earth and provide high-accuracy worldwide meteorological rt a t a 
Rerttursatio (NQAA) (WSMC) 
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t NASA Major Launch Record 1985 
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MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km) | Perigee (km)| Incl (deg) 

m 

(All Launches from ESMC, unless otherwise noted) 

1985 






1985 

STS SIC (S) 

Shuttle |S) 

Jan 24 


LANDED AT KSC JAN 27, 1964 


Third Discovery fttgrt with Thomas K Mattingly, Loren j Shrtver, 

1985 10A 

(Discovery) 





Eason S Oniruka. James F. Buchi, and Gary E Payton 

OOO (S) 




ELEMENTS NOT AVAILABLE 


Deptoyed unannounced payload tor DOD (Reimbursable - (DOD)) 

1985 1t>e 






Mission dural ion 73 hours 33 minutes 23 seconds 

Intelsat V-AF-IO(S) 

Atlas-Centaur Mar 22 

1436 1 

35807 35768 0 0 

1996 7 

First in a series ol improved Commercial Communication satellites tor 

1985 25A 

lAC63HSi 





Intelsat Rembursatole (Comsat) 

STS 51 D (S) 

Shuttle (S) 

Apr 12 


LANDED AT KSC APR 19. 1985 


Fourth Discovery tight with Kami K Bobko, Donato F WSiams, 

1985 28A 

(Dtsoovery) 





M Rhea Seddon. S David Gnggs. Jettrey A Holtman, Charles D 

TeiesaH (S) 


Apr 13 

1436.0 

35796 35777 0.3 

3550,0 

Walter, and E. J. "Jake* Gam (U S Senator} Deployed Syncom 

1985 2BB 






(Reimbursable - Hughes) and Tetesat (Reimbursable - Canada) 

Syncom IV-3 (S) 


Apr 12 

1436.2 

35809 35768 1.4 

6869.0 

Syncom Sequencer failed to start, despite attempts by crew, remained 

1985 28C 






inoperable until restarted by crew of 5t -t (August 1 965) Mission 







duration 167 hours 54 minutes 

STS 51 B (S) 

Shuttle (S) 

Apr 29 


LANDED AT DfRF MAY 6, 1985 


S**lh Challenger flight with Robert F. Overmeyer, Frederick D 

Space lab-3 

(ChaMengerj 





Gregory, Don Lind, Norman E Thagard, Wiliam E. Thornton, Lodewft 

1985 34 A 




DOWN DEC 15. 1966 

47.6 

Vanderberg, and Taylor Wang Spaceiab 3 (Cooperative with ESA) 







rrxssnn to conduct applications, science and technology experiments. 







Deployed Northern Utah Satellite (NU5AT) (Reimbursable - Northern 







Utah University) Global Low Orbiting Message Relay SateWe 







(GLOMR) (Reimbursable - DOO| lated to deploy and was returned. 







Mission dural ton 167 hours 55 minutes 23 seconds. 

STS 51-0 (S) 

Shuttle (S) 

Jun 17 


LANDED AT EAFB JUN 24. 1985 


Fifth Discovery night with Daniel C Brandenstein. John O. Creighton. 

1985 46A 

(Discovery) 





Shannon w Lucid. John M. Fabian. Steven R Nagel. Patrick Baudry 

Morelos -A (S) 


Jun 17 

1436.2 

36793 35783 0.0 

3443.0 

(France), and Prince Sultan Salman Ai-Saud (Saudi Arabia). Deployed 

1985 48B 






Morelos (Reimbursable - Mexico), Arabsat (Reimbursable - ASCO) 

ARABSAT-A (S) 


Jun 18 

1436.2 

35607 35768 0.0 

3499.0 

and Telstar (Reimbursable -AT&T) Deptoyed and retrieved Spartwit , 

1965 48C 






Misstort duration 1 68 hours 8 minutes 46 seconds. 

TELSTAR3-D (S) 


Jun 19 

1436.1 

35804 35770 0.0 

3437,0 


1965 480 







SPARTAN 1 (S) 


Jun 20 


RETRIEVED JUN 24, 1965 

2051.0 


1985 48E 
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NASA Major Launch Record 1985 


MISSION/ 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)| Perigee (km)| In cl (deg) 

(kg) 

(All Launches from ESMC, unles* othenwtee noted) 

STS 61 A (S) 
SpacetabD i 
1985 104A 
GLOMR(S) 
1985 1048 

Shuttle {$) 
(Chattenger) 

Oct 30 


LANDED AT EAFB NOV 6, 1965 
DOWN DEC 26, 1986 

267.6 

Eighth Challenger rtigN with Henry W Hartsheld, Steven R Nagel. 
Bonnie J. Dunbar. James F Bochli. Guon S Bhjiord, Ernst 
Messerschmd (Germany). Bernhard Furrer | Germany), and Wubbo 
Ockets (Dutch) Spaceiab 0-1 mrssion (Cooperative with ESA) to 
conduct sc >ent be experiments Deployed Q.OMR (Reimbursable ■ 
DOO) Camed Materials Experiment Assembly (M6A) tor onortxt 


processing ol materials sctence experiment Specimens Misscn 
duration 168 hours ** minutes St seconds 


STS 61 -B (S) 
1965 109A 

Shuttle (S) 
(Atlantis) 

Nov 26 


LANDED AT EAFB DEC 3, 1985 


Second Atlantis Flight with Brewster H Shaw. Bryan D O'Conner 
Mary L Cleave, Sherwood C Spring, Jerry L Ross. Rud0»0 Neri Vela 

Moretoe-B(S) 
1965 109B 


Nov 27 

14361.1 

35794 

35780 1.1 

4539,6 

(Morelos). Charles 0 Walter (MOAC) Deployed Morelos 
(Reimbursable • Mexico). Aussat (ReirrOursabie Australia), and 

AussN-2 (S) 
1965 1090 


Nov 27 

1436.2 

35794 

35780 Q.D 

4569 1 

Satcom (Reimbursable - RCA) Demonstrated construction in space 
by manually assent*^ EASE and ACCESS Experiments. Deployed 

Satcom (S) 
1985 1090 
OEX Target 
1985 109E 


New 28 

1436.2 

35796 

35781 O.D 

DOWN MAR 2. 1967 

7225.3 

Station Keeptog Target (OEX) to conduct advanced Si at on Keeping 
Tests Mesion duraton 165 hours 4 minutes 49 seconds 


AF 16 

1985 114A (S) 
1965 1140 (S) 

Scout 106 
(S) 

Dec 12 

94 6 

691 311 37.1 

DOWN AUG 9, 1987 

Air Force instrumented test vehicle (Dual Payload) 

RerrbLrsablB (DCO) (WFF) 

1986 




1986 

STS 61 C (S) 
1986 03A 
SATCOM (S) 
1986 03B 

Shuttle (S) 
(Columbia) 

Jan 12 

Jan 12 1436.2 

IAN0ED AT EAFB JAN 1 8, 1986 
35795 35780 0.0 

Seventh Columbia flight with Robert L Gtoson. Charles F Bolden. Jr . 
Franklin R. Chang Diaz, George D Nelson. Steven A Hawley. Robert 
7225.3 J Certier (RCA), and C William Nelson (Congressman) Deployed 

Satcom (Reimbursable - RCA). Evaluated material science lab payload 
carrier and processing facades Carried HHG-i to accommodate GAS 
paybads Miss«n duratbn 146 hours 3 minutes 51 seconds 

STS 514. (U) 
TDRS-B (U) 

Shuttle (U) 
(ChaMenger) 

Jan 28 

DtD NOT ACHIEVE ORBIT 

Ninth Chalenger Ngbt with Francis R. Scobee, Michael J Smith, 
2103.3 Judith A fiesrik, Elison S Onizuka. Ronald E McNae, Gregory Jarvis 
(Hughes). S Christie McAukHe (Teacher) Approximate* 73 seconds 
into flight, the Shuttle exploded. 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

| LAUNCH | LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

1 900 

REMARKS 

(All Launches from ESMC. unless otherwise noted) 

1 vtnK;Lt | 

DATE 

(Mins.) 

Apogee (km) | Perigee (km) | Incl(deo) 

(kg) 


Delia 178 (U) 

May5 



DID NOT ACHIEVE OR8I 

r 

840 0 

Provrie systematic world wide weather coverage lor NOAA Vehicle 
(ailed Reimbursable NOAA) 

1986 69 A 

Della 180 

<U) 

Sep 5 



DOWN SEP 28. 1986 



Carried DOO experiment Reimbursable (DOO). 


Atlas 52E 

Sep 17 

823 

804 

98.7 


1712 0 

Operational envronmeniaJ satellite lor NOAA included ERBE 
instrument to complement data being acquired by ERBS. launched m 
1 984 Carried search and rescue instruments provided by Canada and 

Pol* Bear 
1986 88 A 

Seoul 107 
(S) 

Nov 13 

104 9 

1018 

957 

89 5 


Sdentrfic saietWe to study the atmosphere ellect on electromagnets 
pcpagation Rwrtmrsabie (DOO) (WSMC) 

Fdsaloom (F-7) (S) 

1986 96A 

1987 

Adas -Centaur 

(AC- 66) (S) 

Dec 4 

1436.2 

35875 

35703 

4.3 

1128 5 

Provide communication between aircraft, ships, and ground stations 
tor DOO Reimbursable (DOO) 

GOES-H (S) 

1987 22 A 

Delia 179 

(S) 

Feb 26 

1436 3 

35796 

35783 

0 1 

840 0 

1987 

operational environmental salelite to provide systematc worldwide 
weather coveraqe. Reimbursable (NOAA ) 

Palapa B2P 
1987 29A 

Delta 182 

Mar 20 

1436 2 

35788 

35788 

0 0 

652 0 

Provide communication coverage over Indonesia and the Asian 
countries Reimburse We Itndon^sid} 

Flsaicom (F-6( 

(U) 

Atlas-Centaur 
(AC-67) (U) 

Mar 26 



DID NOT ACHIEVE ORBIT 

1038 7 

Part ol the woridwide communications system between aircraft, shps, 
and ground stations tor the DOO Telemetry tost shortly alter launch, 
destruct signal serrt al 70 7 seconds into Ibghl An electrical iransient , 
caused by a hghtmg strike on the launch vehicle, most probable cause 
ol toss Reimbursable (DOO). 

SOOS-2 
1987 SOA (S) 

1987 80B(S) 

1988 

Scout 108 
(S) 

Sep 16 

107.2 
107 2 

1175 

1181 

1017 

1014 

90 3 
90 3 

64 5 
64.5 

Two Transit navigation sate lines m a stacked configuration tor the US 
Navy Refrtursabte(DOO) (WSMC) 

DOO (SOI) (S) 
1988 08A 

Delia 181 

-J§] 

Feb 8 

90 1 

333 

223 

28 6 


1988 

Strategic Defense Initiative Organization (SDIO) Payload 
Reimbursable (DOD) 

San Marco DA. 
(S) 1968 26A 

Scout 109 
(S) 

Mar 25 



DOWN DEC 6, 1988 


273 

Explore the relationship between solar actrvXy arid meteorotogicaj 
phenomena Cooperative with laly (San Mato) 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

{All Launches from ESMC, unless otherwise noted) 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)l Perigee (km)| incl (deg) 

(kg) 

SOOS 3 
1988 33A (S) 

Scout 110 
<S) 

Apr 26 



129 6 

Two Transit navigation salelMes m a slacked configuration to the u S 
Navy RwTiMsaniB(DOO) (WSMC) 

Nova P 

Seoul in 
IS) 

Jun 16 



170 5 

improved Transit Navigation SaleMe to the U S. Navy 
RevTtajnKtts (DOOi (WSMC) 

SOOS4 
1988 74A (S) 

Scout 112 
(S) 

Aug 25 



128 2 

Two Transit navigation satellites m a stacked configuration tor the U S 
Navy RartMsafcte(DOO). (WSMC) 

NOAA H (S> 
1968 89A 

Allas 63E 

<S) 

Sep 24 



17120 

Operational environmental sateWe lor NOAA Canted Search and 

Rescue msimments provided by Canada and France 

Rerrtursafcte (NCAAj . {WSMC) 

STS 26 (S) 
1968 91 A 
TDRS-3 (S) 
1988 91B 

Shuttle (S) 
(DNcowy) 

Sep 29 
Sep 29 

1434.6 

LANDED AT EAFB OCT 3, 1 988 
35B03 35719 0.1 

2224.9 

Sixth Discovery lUgrt with Frederick H Hauck, Richard 0 Covey, 

John M Lounge. David C Himers. and George D Nelson Deployed 
TORS 3- Performed experiment activities to commercial and scientilic 
middeck experiments Misson Duration 97 hours 0 rrtixites 1 1 
seconds 

STS27 
1 1988 106A 
OOO 

iQRfl •ran 

Shuttle (S) 
(Atlantis) 

Sep 29 


LANDED AT EAFB DEC 6. 1988 


Third Atlantis flight with Robert L Gtoson, Guy S Gardner, Retard M 
Mularw, Jeny L Ross and W«am M Shepherd. DOD Mission 
Missnn Duration 105 hours 05 minutes 37 seconds t 

hi™* — 

STS 29 
1989 21 A 
T0fiS-0 

Shuttle (S) 
(Discovery) 

Mar 13 
1436.1 

3S60B 

LANDED AT EAFB MAR 18. 1969 
35768 0.0 

2224 

Eighth Discovery tkgfit with Michael L Coals, John E Blata, Jamas 
Bagian, James F. Buchli, Robert Springer Deployed a new Trackmg 
and Data Relay SaieMte Pertormed commercial and scwnWic 
experiments. Mission Duration 1 19 hours 38 m notes 52 seconds, 

STS-30 
1989 33A 
Magellan 
1989 33B 

Shuttle (S) 
(Altatas) 

May 4 


LANDED AT EAFB MAY 8. 1989 
TRANS-VENUS TRAJECTORY 


Fourth Atlantis flight with David M. Walter, Ronald J Grade, Mary L 
Cleave. Mark C Lee. Norman E Thagard Deployed the Magelan 
spacecraft on a rmson toward Venus Pertormed oommercial and 
scientific middeck experiments Mis son Duration 96 hours 56 
minutes 25 seconds 

STS-28 
1969 61 A 

Shuttle (S) 
(Cokjrrbia) 

Aug 8 


IANOEO AT EAFB AUG 13. 1989 


Ninth CoUrrtoa flight with Brewster H Shaw. Retard N Richards. 
David C. Leetsma, James C. Adamson, and Mark N Brown DOO 
Mission. Mission Duration 121 hours 00 minutes 09 seconds 
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NASA Major Launch Record 


MISSION/ 
Inti Design 

LAUNCH 

LAUNCH 

PERIOD | CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

(All Launches from ESMC, unless otherwise noted) 

VEHICLE 

DATE 

(Mina.) 

| Apogee (km)| Perigee (km)| Incl (deg) 

(kg) 

F/tsaJcom 
1989 77A 

Alias-Centaur Sep 25 
(AC-68) <S) 

1436.2 

35898 35677 41 

1863 

Navy Comnxjncatons satellite to provide oommumcaltons between 
aircraft, ships and ground stations tor DOD Reirrtxjrsabfe (DOO) 

STS-34 
1989 84A 
Galileo 
1989 848 

settle (S) 
(Atlantis} 

Oct 18 


LANDED AT EAFB OCT 23. 1989 

elements not available 


Fiflh Atlantis Wight with Donald E Wiliams. Mchaet J McCuHey, Elen 
Baker. Shannon N Lucid, and Franklin Chang-Diaz Deployed the 
GaUeo spacecraft on a mission toward Jupiter Perlormed expenmen 
actMttes tor commercial and soentdc middeck experiments Mission 
Duration 1 1 9 hours 39 minutes 24 seconds 

COBE 
1989 89A 

Della 2 
(S) 

Nov 18 

102 6 

889 877 990 

2206 

Cosmrc Background Explorer spacecraft to provide the most 
comprehensive observations lo dale of l he radiative contern of the 
universe 

STS-33 
1989 90A 
DOO 

1989 90B 

1990 

Shuttle (S) 
(Owcovery) 

Nov 23 


LANDED AT EAFB NOV 28. 1989 
ELEMENTS NOT AVAILABLE 


Nirth Disoovery Might with Frederick Gregory. John E Blaha, Manty L 
Carter, FrankJto S Musgrave and Kathryn C. Thornton DOD Mission 
Mission Duration 1 20 hours 6 mvxites 49 seconds 

STS 32 
1990 2A 
Syncom IV-S 
1990 2B 

Shuttle (S) 
(Cokimcna) 

Jan9 

1436.1 

LANDED AT EAFB JAN 20. 1990 
35799 35744 3.0 

6953.4 

1990 

Tenth Cobntxa flight with Daniet C Brandenstein, James D 
Wefherbee. Bonnie J Dunbar. Marsha S Ivins and G. David Low 
Deployed Syncom IV 5 (Retmbursabie - DOD), a geostatonary 
communications sateMe also known as LeasaL tor the U S Navy Abo 
retrieved the Long Duration Exposures Factty (LOEF) deployed on 
STS-41C on Apr# 6. 1984. Mission Duration: 261 hours 0 minutes 37 
seconds 

STS-36 
1990 19A 
OOO 
1990 19B 

Shuttle (S) 
(Atlantis) 

Feb 28 


LANDED AT EAFB MAH 4. 1990 
ELEMENTS NOT AVAILABLE 


Sixth Atlantis flight with John D Creighton John H Casper, David C 
Hikners, Richard M MuNane and Pierre J, Thuot. DOD Msson 
Mission Duration; 106 hours 18 mnules 23 seconds. 

Pegsat 
1990 28A 

Pegasus (S) 
(Oft So) 

Aprs 

95 6 

645 453 94 1 


A 50-toof rocket (Pegasus), dropped from the wing of a B 52 aircraft 
(tying over the Pacle Ocean, launched the Pegsat sale Ur e to the first 
demonstration flight of the Pegasus launch vehicle The Pegsat 
science nvestigations are part of the Combined Release and Radiation 
Eflects Satellite (CRRES), a joint NASA/DOO program 
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NASA Major Launch Record i99Q 


MISSION, 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km)| Perigee ( km) | loci (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

STS 3i 
1990 37A 
HST 

1990 37B 

Shuttle (S) 

( Discovery | 

Apr 24 

97,0 

LANDED AT EAFB APR 29. 1990 
619 610 26 5 

11355,4 

Tenth Discovery flight writ) Loren J Shrrver , Charles F Bolden, Bruce 
McCandless, Steven A Hawley, and Kathryn D. Sullivan Deployed 
the Edwin P Hubble Space Telescope (HST) astronomcal 
Observatory Desgned 1o operate above the Earth's turbulent and 
obscuring atmosphere to observe celestial objects at ultraviolet, visible 
and near Infrared wavelengths Joinl NASA* ESA mrsswn Mission 
Duration 121 hours 16 minutes 5 seconds 

Macsat 
1990 43A/8 

Scoot 113 
<S) 

May 9 

96 5 

765 605 3 0 

89 9 

Two Multipie Access Commumcatons Satellites (MACSATs) to provide 
global store-and-torward message relay capability tor DOD Users 
Retmjrsatte(DOD) (VAFB) 

ROSAT 
1990 49A 

Delta 2 

(S) 

Jun 1 

96 1 

578 560 530 

2421 1 

Roemgen Satetlrte (ROSAT), an Explorer class scientrfic satefcle 
configured to accommodate a large X-ray telescope, to study X-ray 
errassions Irom non solar celestial objects International cooperative 
program with NASA, Germany, and the UK 

CRRES 
1990 65A 

Adas Centaur Jui 25 
(AC-68) (S) 

591 0 

33575 323 18 2 


CorrOned Release and Radiation Effects Satellite (CORES) whch 
uses chemical releases to study the Earth's magnetic Helds and the 
plasmas, or ionized gases that travel through them Joint NASA/OOO 
program 

STS-41 
1990 90A 
Ulysses 
1990 908 

Shuttle (S) 
(Discovery) 

Oct 6 


LANDED AT EAFB OCT 10. 1990 
HELIOCENTRIC ORBIT 

20079 5 

Eleventh Discovery thght with Richard N Richards, Robed D Cabana, 
Bruce E Meinick. Wiltlam M Shepherd, and Thomas D Akers 
Deployed the Ulysses spacecraft, a join* NASAESA mission to study 
the poles o! the Sun and Ihe interplanetary space above and below 
the poles Mission Duration 98 hours f 1 minutes 0 seconds 

STS-38 
1990 97A 
DOO 

1990 9 7B 

Shuttle (S> 
(Allanhs) 

Nov 15 


LANDED AT KSC NOV 20 1990 
ELEMENTS NOT AVAILABLE 


Seventh Atlantis thght w*h Richard O, Covey. Robed C. Springer. Cart 
J Meade Frank L. Culbertson and Charles 0 Gemar DOO Mission. 
Mission Duration 1 f 7 hours 55 rranutes 0 seconds. 

STS35 
1990 106A 

Shuttle (S) 
(ColurTtoia) 

Dec 2 


LANOED AT EAFB DEC 1 1. 1990 


Eleventh Columbia llight with Vance D Brand, John M Lounge. 
Jeffrey A Hoffman, Robert A Parker, Guy S Gardner, Ronald A. 
Parse, and Samuel T Durrance Carried Astro- 1 , a Space Shuttle 
attached payload to acqu^ high priority astrophysical data on a variety 
of celestial objects Miss»n Duration: 215 hours 6 minutes 0 
seconds 
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1991 

mission; 

LAUNCH 

LAUNCH 

PERIOD 

CURRENT ORBITAL PARAMETERS 

WEIGHT 

REMARKS 

Inti Design 

VEHICLE 

DATE 

(Mins.) 

Apogee (km) | Perigee (km) | Incl (deg) 

(kg) 

(All Launches from ESMC, unless otherwise noted) 

1 991 






1991 

STS-37 
1991 27A 
GRO 

1991 27B 

Shunie (S) 
( Atlanta) 

Apr 5 

93,1 

LANOEO AT EAFB APH 1 1 , 1991 
432 416 2a 5 

15900 

Eighth Atlanta tiight with Steven R Nagel. Kenneth D Cameron. 
Linda M Godwin, Jerome Apt, and Jeny L Ross An unplanned EVA 
took place to help with the deployment ol GRO s high gain antenna 
Also demonstrated were mobility aids which will be used on Space 

STS 39 (S> 
1991 31 A 

ibss 

1991 310 

Shuttle (S) 
(Discovery) 

Apr 28 


LANDED AT KSC MAY 6. 1991 


Twelfth Discovery tiigtt with Michael l Coats, Blaine L Hammond. Jr . 
Guion S Btuford. Gregory J Karnaugh, Richard J Hieb, Donald R 
McMonagte. and Charles L Veach Discovery performed dozens of 
maneuvers, deploying canisters from the cargo bay. releasing and 
retrieving a payload w«h the RMS, atowing the Department o( Defense 
to gather important ptume observataxi data and mtormation tor the 
SOlO Mission Duration 199 hrs 26 min 16 sec 

NOAA 12 
1991 32A 

Atlas E (S) 

May 14 

101.2 

825 807 98 7 

1418 

Third generation operational spacecraft to provide systematic global 
weaiher observations Will replace NOAA- 10 as the morning satellite m 
NOAA’s two polar satellite system Joint NASA/NOAA etton 

STS-40 (S) 
Spacelab (SLS-l) 
1991 40A 

Shuttle (S) 
(Columbia) 

Ain 5 


LANDED AT EAFB JUN 14, 1991 


Twelfth Columbia (light with Bryan D O’Connor, Sidney M Gutierrez. 
M Rhea Seddon. James P. Bagian, Tamara E Jemgan. F Drew 
Gaftney, and Millie Hughes-Futtord The tvst mesion since Skylab to 
do intensive investigations into the eflects ot weightlessness on 
humans Data learned trom the light wiM be used n NASA's planning 
for longer Shuttle missions set tor 1992. and in the planning ot Space 
Station Freedom Mission Duration 218 hrs 15 min 14 sec 

HEX (S> 
1991 45A 

Scout (S> 

Jun 29 

101.3 

870 767 89 6 

967 

Radiation Expenment to do furlher research to overcome and 
understand the physics ol the electron density irregularities that cause 
disruptive sctrtdalron etlecls on transto no spheric radio signals 
Reimbursable • DOD 

STS-43 (S> 
1991 54A 
TDRS E 
1991 540 

Shuttle (S) 
(Atlanta) 

Aug 2 

1436.3 

LANDED AT KSC AUG 1 1 . 1991 
35808 35774 0 

2226.9 

Ninth Atlantis High) w«h John E. Blaha. Michael A. Baker, James C 
Adamson. G David Low, and Shannon E Lucid. A TDRS sateen a was 
deployed, keeping the network which supports Shuttle mssons and 
other spacecraft at foil operational capaMrly. Mission Duration: 213 
hrs 22 min 26 sec 
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NASA Major Launch Record 


MISSION/ 
Inti D—tgn 


STS-48 <S) 
1991 63A 
UAAS 
1991 $38 


1991 


STS-44 (S) 
1991 BOA 
DSP 

199» 808 


B-124 


Shuttle (S) Sep 12 
(Discovery) 


LAUNCH LAUNCH PERIOD CURRENT ORBITAL PARAMETERS WEIGHT| 
VEHICLE PATE (Mint.) Apog— (km)| Prig— (km)| Inct(deg) (kg) 


LANDED AT EAF0 SEP 18. 1991 


REMARKS 

(All Launches from ESMC, unless otherwise noted) 


($) Nov 24 
Nov 25 
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LANDED AT EAFB DEC 1. 1991 
ELEMENTS NOT AVAILABLE 


Thtrieertth Discovery ihgt* wifi John O. Creighton, Kenoelh S 
Weightier. Mark F Brown. James F. Buchl, and Charles D Gemar. The 
Upper Atmosphere Research Satette (UARS) we study physical 
processes acting within and upon the stratosphere, mesosphere, and 
Mesion Duration; 126 hrs 28 min 17 sec. 


F 1 
: 1 
n 
y-i 

f-'H 


fi'1 

f£3 

n 


Terth Attantis tttghtwth Frederick D Gregory. Terence T Henrietta, F. 
Story Muagrave. Mario Fkjrco, Jr., James S Voss and Thomas J. 
Herman A dedicated mission lor the Department ot Detense to 
gather data tor their programs Deptoyed Defense Support Program 
saieWe (DSP). The mission was shortened when an inertial 
measurement untt tatted on tie sixth day ot the mission Mission 
Duration . 1 70 hro 52 min 36 sec. 
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NASA Contract Awards By State 


(FY 1991) 
STATE 

TOTAL 

(THOUSANDS) 

BUSINESS 

(THOUSANDS) 

EDUCATIONAL 
& NONPROFIT 
(THOUSANDS) 

STATE 

TOTAL 

(THOUSANDS) 

BUSINESS 

(THOUSANDS) 

EDUCATIONAL 
& NONPROFIT 
(THOUSANDS) 

Alabama 

1,132.872 

1,108,351 

24,521 

Nebraska 

836 

116 

720 

Alaska 

6,725 


6,725 

Nevada 

1,186 

653 

533 

Arizona 

32,393 

13,829 

18,564 

New Hampshire 

12,594 

3,161 

9,433 

Arkansas 

343 

15 

328 

New Jersey 

144,548 

1 38,453 

6.095 

CaBlomia 

3,100,916 

2,933,315 

167,601 

New Mexico 

57,120 

50,156 

6,964 

Colorado 

265,907 

243,986 

21 .921 

New York 

61.196 

33,269 

27.927 

Connecticut 

60,323 

57.740 

2,583 

North Carolina 

10,663 

2,012 

0,651 

Delaware 

3,128 

1,057 

2,071 

North Dakota 

181 


181 

District of Columbia 

95,436 

68,367 

27,069 

Ohio 

256.745 

226,374 

30,371 

Florida 

1,487.017 

1,475,556 

11,461 

Oklahoma 

5,934 

193 

5,741 

Georgia 

17.756 

8.756 

9,000 

Oregon 

5,986 

2.684 

3,302 

Hawaii 

7.434 

260 

7,174 

Pennsylvania 

188,386 

171,745 

16.641 

Idaho 

1,733 

40 

1,693 

Rhode Island 

2,893 

527 

2,366 

Illinois 

17,417 

5,963 

11,454 

South Carolina 

1.790 

369 

1,421 

Indiana 

18,399 

12,998 

5,401 

South Dakota 

694 

92 

602 

Iowa 

10,303 

366 

9.937 

Tennessee 

36,728 

20.128 

16,600 

Kansas 

3,754 

1,553 

2,201 

Texas 

1 ,236,002 

1,151 ,901 

64.101 

Kentucky 

2,926 

2,086 

841 

Utah 

444,878 

442,744 

2,134 

Louisiana 

394,068 

391,977 

2,091 

Vermont 

793 

679 

114 

Maine 

951 

1 19 

832 

Virginia 

432,317 

398,081 

34,236 

Maryland 

895,979 

804,012 

91,967 

Washington 

39,219 

31,240 

7,979 

Massachusetts 

112,796 

27,526 

85,270 

West Virginia 

4,213 

1B9 

4,024 

Michigan 

30,904 

5,293 

25,611 

Wisconsin 

48,566 

35,350 

13,216 

Minnesota 

6,983 

3,302 

3,661 

Wyoming 

186 


186 

Mississippi 

318,588 

315,161 

3,427 

Total 

$1 1 .035.988 

$10,204,229 

$831,759 

Missoun 

16,620 

12,486 

4.134 

Mote Exckides smaller procurements, generally those ot $25,000 or less, also excludes 

Montana 

663 


663 

awards placed throu^i other Government agencies, awards outside the U S., and 
actions on the JPt. contracts 
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Distribution of NASA Procurements 

(In Millions ol Dollars) FIscM v w , 1961 . 


Total Business 
(Small Business) 
Educational 
Nonprofit 
JPL 

Government 
Outside U S. 
Total 

FY 61 

423 3 
(63.5) 
24.5 

86.0 

221.7 

— idh 

FY 62 

1,030.1 

(123.6) 

50.2 

148.5 

321.8 

o 

FY 63 

2.261.7 

(191.3) 

86.9 

15.3 

230.2 

628.5 

7.9 

FY 64 

3,521.1 

(240.3) 

112.9 

29.1 

226.2 

692.6 

12.0 

~FY 65 
4,141.4 
(286.3) 
139.5 
25.3 
247.2 
622.8 
11.2 

FY 66 

4,087.7 

(255.9) 

150.0 

27.7 

230.3 

512.5 

23.4 

^Y 67” 
3,864 1 
(216.9) 
132.9 
39.6 
222 2 
366 9 
252 

FY 68 

37446.7 

(189.6) 

131.5 

33.6 

207.2 

287.0 

267 

FY 69 

3,022.3 

(162.8) 

131.3 
32.3 

156.3 
279.0 

30 8 

FY70 

2,759.2 

(1612) 

134.3 

33.0 

179.8 

265.8 
33 5 

FY 71 

2.279.5 

(178.1) 

133.9 

29.3 

173.3 

212.5 

FY 72 

2.143.3 

(160.9) 

118.8 

28.0 

210.8 

207.8 


FY 73 

1,550.6 
FY 74 

3,230.5 
FY 75 

4,593.9 
FY 76 

5,187.4 

5,031.6 

4,650.9 

4,132.7 

3,652.0 

3,405.6 

2358.2 

2,737.8 

Total Business 
(Small Business) 
Educational 
Nonprofit 
JPL 

Government 
Outside U.S. 

2,063 8 
(155.3) 
111.7 
26.4 
202.3 
235 2 
340 

2.118 6 
(181.2) 
97 8 
39.3 
215.2 
208.6 
34.1 

2.255.0 

(216.0) 

111.4 
330 

234.5 
198.3 

34.2 

2,536 1 
(2183) 
123.0 
32.0 
263.7 
222.4 
27.4 

663.2 

(68.4) 

27.7 

7.6 

63.6 

63.9 

3.8 

FY 77 
2.838.1 
(255.0) 
125.5 
32.0 
289.0 
223.2 
24.5 

2,9538 

(281.5) 

137.2 

42.8 

283.8 

216.0 

26.0 

FY 79 
3.416.4 
(325.4) 
147.2 
508 
338.6 
221.4 
374 

FY 80 

3.068 3 
(3846) 
1770 
82.2 
397.2 
271.8 
46.1 

FY 81 

4,272.8 
(409.4) 
192 5 
155.1 

410.8 

321.9 
55.2 

FY 82 

4.805.6 

(430.1) 

187.0 
108.8 
426.3 

308.1 
47 9 

FY 83 

_ 5.586.0 
(482.3) 
211.3 
102.5 
454.9 
394.2 


2,673.4 

FY 84 

2,713.6 
FY 85 

2,866.4 
FY 86 

3404.6 

829.8 

3,532,3 

3,659.6 

4,211.8 

4342.6 

5,408.3 

5383.7 

6,796.8 

Total Business 
(Small Business) 
Educational 
Nonprofit 
JPL 

Government 
Outside U.S. 

5,967.4 
(556.2) 
22.6 
98.6 
533.1 
494.3 
38 1 

6,652 9 
(644.7) 
256.9 

103.1 
724.6 

535.1 
35.4 

6,356.0 

(6714) 

276.6 
119.0 
891,3 

489.7 
47.1 

6.540.5 
(786.3) 

315.4 

119.1 

1.005.6 
594.9 

343 

FY 88 

7.274.9 

(801.4) 

370.3 

129.5 
979.9 

734.6 
55.9 

FY 89 

8,567 6 
(857.3) 

464.2 
180.0 

1,058.1 

543.2 
63.3 

FY 90 

10,071.5 

(924.3) 

513.6 

200.6 
1.106.8 

610.4 

62.3 

FY 91 

10,417.3 

(968.3) 

592.0 

244.0 
1,139.6 

693.4 

72.7 



Total 

7,154.1 

8,308.0 

8,179.7 

8,609.8 

9,545.1 

10,876.4 

12,565.2 

13,159.0 
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Principal Contractors (Business Firms) 



C — 

One Hundred Contractors (Business Firms) Listed 
According To Total Awards Received 
(FY1991) 




Contractor and Principle 

Awards 

(Thousands) Percent 

Contractor and Principle 
Place of Contract Performance 

Awards 

(Thousands) Percent 


:l— 

S1Q.417.332 

1P0.Q0 

13, U S B 1 Booster Production Co 
Huntsville. AL 

197,660 

1 90 

1. 

RockweH International Corp 
Canola Park, CA 

1.559.634 

1497 

14. T R W Inc 

Redondo Beach. CA 

192,015 

184 

2. 

McDonnell Douglas Corp 
Huntington Beach, CA 

1,089.205 

10.45 

1 5. Loral Aerospace Corp 
Houston, TX 

185,968 

1.79 

3. 

Lockheed Space Operations Co 
Kennedy Space Center. FL 

591,449 

5.68 

16. Bondix F ield Engreermg Corp 
Greenbeft. MD 

175,972 

1.69 

4. 

Martin Marietta Corp 
New Orleans, LA 

571.732 

5.49 

17. Boeing Computer Support Services 
Marshall Space Flight, AL 

158,857 

182 

5. 

Boeing Co 

Marshall Space flight, AL 

468,306 

4.50 

18. United Technologies Corp 
West Palm Beach, FL 

133,380 

1.28 

6. 

Lockheed Mssfes & Space Co 
luka, MS 

458,981 

4.41 

19. Grumman Aerospace Corp 
Reston, VA 

99,769 

.96 

7. 

Thiokoi Corp 
Brigham City, UT 

437,966 

4.20 

20. Sverdrup Technology Inc 
Middleburgh Heights, OH 

97.403 

.93 

8. 

Rockwell Space Operations Inc 
Houston, TX 

343,157 

329 

21. Johnson Controls World Services Inc 
Stenms Space Center, MS 

70232 

.67 

9, 

General Electric Co 
King of Prussia, PA 

308,042 

2.96 

22. International Business Machines 
Houston, TX 

67,951 

,65 

10 

Lockheed Engrg & Science Co 
Houston. TX 

258,742 

2.48 

23. Tetedyne Industries Inc 
Marshall Space Flight AL 

65243 

.63 

11. 

E G & G florria Inc 
Kennedy Space Center. El 

227.406 

2.18 

24. BAMSIlnc 

Marshall Space flight, AL 

51,801 

80 

12 . Compeer Sciences Corp 
Greenbefl. MO 

207.005 

1.99 

25. Contei Corp 
Gaithersburg. MD 

49,794 

.48 
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Principal Contractors (Business Firms) 

On* hundred Contractors (Business Firms) Listed 
According To Total Awards Received 
(FY1991) 


Contractor and Prinniplw 
Plac e Qt Contract Performance 

78. F 0 Services Inc 
Houston. TX 

79. Science Systems Applications 
lantern, Md 

80. Pacifcorp Capital Inc 
Houston. TX 

81. Hughes Aircraft Co 
EtSegundo, CA 

82. Computet Sciences Pan Am Services 
Slide*, LA 

S3. R M S Associates Inc JV 
Linthcgm, MD 

84, Booz Allen 4 Hamilton Inc 
Bethesda, MO 

85. SteUacom Inc 
Houston, TX 

88. Keisey Seytold Cbmc 
Houston, TX 

87. Boeing Aerospace Operations Inc 
Moffett Retd, CA 

88. Haskell Co 

Kennedy Space Center, FL 

89. Convex Computer Corp 
Richardson, TX 

90. Advanced Computet Systems Inc. 
Greenbelt, MD 


Awards 



(Thousands) 

Percent 


10,042 

,10 

(S) (D) 

9,934 

.10 


9.619 

09 


9.043 

09 


8,911 

,09 


8,735 

.08 


8,679 

.08 

(S) 

8,266 

.08 


8261 

.08 


8,179 

.06 


8.157 

.08 


8,064 

.08 

<S){D) 

7,984 

.08 


Contractor and Principle 
Place ol Contract Pertormanoft 

91. Alied Signal Inc 
Phoenix, A2 

92. SpacehabCorp 
Washington, DC 

93. Osterland G R Co 
Cleveland, OH 

94. Hamm E L & Associates Inc 
Greenbelt, MD 

95. GassmanCorp 
Greenbeft, MD 

96. SYREJV 
Motten Field, CA 

97. North Bay Construction Inc 
Cleveland, OH 

98. Electronic Data Systems Corp 
Bethesda. MD 

99. HFSInc 

Kennedy Space Center. FL 


Awards 



(Thousands) 

Percent 


7.977 

.08 

(S) 

7.959 

08 

(S) 

7.882 

.08 

IS) |0) 

7.690 

.07 


7.568 

.07 


7,442 

.07 

IS) 

7,320 

.07 


7,184 

.07 


100. Iveys Construction Inc 
Kennedy Space Center, FL 
Other* 


7.110 
7,099 
1,041,604 


.07 
.07 
10 01 


(S=SmaH Busmess/D- Disadvantaged Business) 
‘Includes other Awards over 525,000 and smaller 
procurements ot $25,000 or less. 
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Educational and Nonprofit Institutions 





One Hundred Educational And Nonprofit Institutions 







Listed According To Total Awards Received * 








(FV1991) 






Insiitutioaand Principle 


Awards 


Institution and Punctoie 


Awards 1 




(Thousands! 

Percent 


Place of Performance 


(Thousands! 

Percent 


Total Awards to Educational 


£635.970 

100.00 

12. 

Charles Stark Draper Lab Inc 

(N) 

$15,973 

1,91 


and Nonprofit Institutions 




13, 

Cambridge. MA 
Unhr Calif San Diego 


$15,950 

1.91 

1. 

Stanford Univ 


$55,016 

6.59 


La Jolla. CA 





Stanford, CA 




14. 

Un« Anzona 


$15,300 

183 

2 . 

Assn Univ Research & Astron 

(N) 

£47355 

5.67 


Tucson, A 2 





Baltimore. MD 




15. 

National Academy Sciences 

IN) 

13,423 

1.61 

3. 

Smithsonian Institution 

IN) 

$31395 

3.76 


Washington, DC 





Cambridge, MA 




16. 

Univ Michigan Ann Arbor 


12.573 

1.51 

4. 

Universities Space Research 

(N) 

S2B361 

3.38 


Ann Arbor, Ml 





Greenbelt, MO 




17. 

Univ Wisconsin Madison 


11367 

1.44 

5. 

Mass Instiluie Technology 


£25.535 

3.06 


Madison. Wl 





Cambridge, MA 




18. 

CaW Institute Technology 


T 1,701 

1.40 

6. 

Mitre Corp 

<N) 

£23.453 

281 


Pasadena. CA 





Houston. TX 




19. 

Southwest Research institute 

(N) 

11,906 

1.33 

7. 

Univ Maryland Colege Park 


$22333 

2.67 


San Antonio, TX 





Colege Park. MO 




20. 

U T Calspan Center Aerospace Res 

(N) 

10,745 

129 

8 . 

New Mexico State Univ Las Cru 


$21,177 

254 


Tuliahoma, TN 





Palestine, TX 




21. 

Pennsylvania State Univ UP 


10,646 

127 

9. 

Univ Calif Berkeley 


$20306 

2.43 


University Park, PA 





Berkeley CA 




22. 

Saginaw Valley State Univ 


10,100 

121 

10. 

Univ Alabama Huntsvie 


$17371 

2.08 


University Center, Ml 





Huntsvile, AL 




23. 

Univ Iowa 


8,624 

1.03 

It. 

Unrv Colorado Boulder 


$16,520 

158 


Iowa City. IA 





Boulder, CO 




24. 

Univ New Hampshire 
Durham, NH 


0,354 

voo 


Ir* 


j 




/ 





in 



i m 


t 


pe-«l 


/ 


Educational and Nonprofit Institutions 


institution and Principle 

Place of P&rfnrman™ 

25. Univ Calif Los Angeles 
Los Angeles. CA 

26. Univ Washington 
Seattle, WA 

27. Case Western Reserve Univ 
Cleveland, OH 

28. Harvard Univ 
Cambridge, MA 

29. Univ Hawai 
Honolulu, HI 

30. Umv Texas Austin 
Austin, TX 

31. S E T I Institute 
Moffett Field. CA 

32. Univ Houston 
Houston, TX 

33. Univ Alaska Fairbanks 
Fairbanks, AK 

34. Univ Houston Clear Lake 
Houston, TX 

35. Columbia Unkr 
Hew York, NY 

36. Cornell Univ 
Ithaca, NY 

37. Johns Hopkins Univ 

Baltimore, MO 


One Hundred Educational And Nonprofit Institutions 
Listed According To Total Awards Received * 
(FY1991) 


(N) 


Awards 

Institution and Principle 

Awards 

nnousangst 

Percent 

Bace ol Performance 

{.Thousands) 

Percent 

7,801 

,93 

38, Univ Chicago 

5,939 

.71 

7.680 


Chicago, 11 

.92 

39. Ohio State Univ 

5,593 

.67 

7,627 


Columbus, OH 

.91 

40. Univ Alabama Birmingham 

5,369 

.64 

7,451 


Birmingham, AL 



.89 

41 . Batteiie Memorial Institute 

(N) 5.284 

.63 



Columbus, OH 

7.113 

.05 

42. Texas ASM Univ 

5235 

.63 



El Paso, TX 


7,031 

.84 

43. Georgia Institute Technology 

5,170 

.62 



Atlanta. GA 


6,833 

.82 

44. Oklahoma Slate Univ 

5,024 

.60 



Stillwater, OH 


6,755 

.81 

45. Umv Virginia 

4,969 

.59 



Charlottesville , VA 


6.725 

.81 

46. San Jose Slate Univ 

4,851 

.58 



Moffett Field. CA 

6,723 

.80 

47. Virginia Polytechnic Institute 

4,822 

58 



Blacksburg. VA 


6.480 

.78 

48. Old Dominion Univ 

4297 

.51 



Norfolk. VA 


5,995 

.72 

49. Princeton Umv 

4,132 

.49 



Princeton, NJ 


5,958 

.71 

50 Univ Calif Santa Barbara 

3,908 

.47 



Santa Barbara, CA 
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Educational and Nonprofit Institutions 





On* Hundred Educational And Nonprofit institutions 







Listed According To Total Awards Received * 








(FY1991J 





instiMion andPonciote 


Awards 

Institution and Prindpie 


Awards i 


Place of Performance 



Percent 

Place of Performance 


(Thousands} 

Percent 

51 

American Inslit Aero & Astro 

m 

3.779 

45 

64 . Wheeling Jesuit College 


3,119 

.37 


New York. NY 




Wheeling, WV 




52 

North Carofcna State Unrv 


3,669 

.44 

65. SRI International Corp 

(N) 

3,102 

37 


Raleigh. NC 




Menlo Park. CA 




S3 

George Washington Univ 


3,634 

.44 

66. Unrv llmois Urtana 


3,018 

36 


Washington DC 




Urbana. IL 



35 

54 

Unrv Minnesota Minnpl St Paul 


3,581 

.43 

j 67. Research Tramgle Institute 

(N) 

2,957 


Minneapolis, MN 




Hampton, VA 



35 

55 

Ekxet Institute 

IN) 

3.416 

.41 

68. Vanderbilt Univ 


2,911 


Moffett Field. CA 




Nash vie, TN 




56 

Washington Umv St Louis 


3.406 

.41 

69. ONo Aerospace Institute 

(N) 

2.774 

33 


St Louis, MO 




Brook Park, OH 




57 

Dmv Southern Calf 


3,257 

.39 

70. Oregon State Univ 


2,769 

33 


Los Angeles, CA 




Corvate. OR 




56 

Auburn Univ Auburn 


3.254 

.39 

71. llniv Florida 


2,689 

32 


Auburn, AL 




Gainesville, Fl 




59 

Purdue Univ 


3,250 

39 

72. Unrv Corp Atmospheric Research 

(N) 

2.664 

32 


West Lafayette, N 




Boulder, CO 




60. 

Carnegie MeNon Univ 


3,194 

38 

73. Arizona State Unw 


2,608 

.31 


Pittsburgh, PA 




Tempe, AZ 




61. 

Rensselaer Poly Inst NY 


3,155 

36 

74. North Carolina A & T State Univ 


2,496 

30 


Troy, NY 




Greensboro, NC 




62. 

Hampton Crty 

(N) 

3,154 

38 

75. Univ Texas Dallas 


2,471 

30 


Hampton, VA 




Dallas, TX 




63. 

Cleveland State Univ 


3,139 

38 

76. Univ Mass Amherst 


2201 

26 


Cleveland. OH 




Amherst MA 
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Research and Development Funding By Program 


(In MKtortf of Dollars) 











As of September 30. 1991 




FY 1991 

FY 1990 

FY 1969 

FY 1988 

FY 1987 

FY 1966 

FY 1985 

FY 1964 

FY 1983 

FY 1962 

FY 1981 

FY 1960 

FY 1979 

FY 1978 

FY 1977 
















& Prior 

Spec* Station 

1 £75.39 

1,723.7 

384.6 

387.4 

4145 

197.8 

153.6 

-- 

.. 

.. 

.. 

.. 




Spec* Flight 

Space Shuttle 









1,696.2 

2,098 1 

1.994.7 

1 ,870.3 

1 ,637j6 

1.348B 

4,599.9 

Space Transp Cap Dev 

588.79 

546.02 

660.4 

585.8 

5223 

390.0 

387B 

446.1 

1,7715 

902.2 

676.2 

446.6 

299 7 

263.8 

3.946.3 

STS Oper Capability Dev 

(•-) 

H 

(--) 

(* ) 

H 

H 

(* } 

(• I 

(278.8) 

(2015) 

(2235) 

(112.9) 

(895) 

(64.4) 

(65.4) 

Speceiab 

(12930) 

(116.58) 

(87.6) 

(66.5) 

(72.0) 

(77.3) 

(56.6) 

(111.0) 

{•) 

H 

H 

H 

( -) 


(- -) 

Upper Stages 

(7647) 

(79.70) 

(131.6) 

(1422) 

152.0 

(1136) 

(135.8) 

(157.7) 

(■) 

H 

(-*) 

(--) 

(- *) 


H 

Payload Oper & Support Eqt 

(93.52) 

(58.54) 

(53.1) 

(74.1) 

(341) 

(54.2) 

(54.5) 

(595) 

("I 

H 

(*) 

(--) 

(--) 


(■•) 

Eng & Tech Base (ETByDTMS 

(20650) 

(181.60) 

(160.6) 

(1335) 

133.4 

(1055) 

(105.6) 

(93.1) 

(702) 

(1B25) 

(1835) 

(172.6) 

(1772) 

(171.9) 

(1,050.8) 

Advanced Programs 

(3520) 

(29.70) 

(47.7) 

(46.4) 

(37.7) 

(19,4) 

(20.5) 

(21 i) 

(12.6) 

(9-7) 

(8.8) 

(130) 

(7.0) 

(10.0) 

(188B) 

Advanced Launch Systems 

(-■) 

(--) 

(80.4) 

(64.3) 

H 

(■•) 

H 

H 

H 

(■•> 

H 

(-) 

(--) 


H 

Advanced Transportation Tech. 

(23.90) 

H 

(* -) 

(• •) 

H 

(•*) 

.) 

H 

(-*) 

H 

(--) 

(**) 

(••) 

(••) 

(••) 

Tethered Satelrte Progran 

(21.90) 

(27.30) 

(26-4) 

(12.1) 

(105) 

(15.0) 

(155) 

(3.3) 

H 

H 

(**) 

H 

(**) 

(--) 

(••) 

Ortxtai Maneuvering Veh (OMV) 

(-) 

(50.60) 

(73.0) 

(465) 

(825) 

(5.0) 

H 

H 

H 

(■•) 

(--) 

(-■) 

(--) 

H 

H 

STS Operations 

H 

("1 

H 

1’-) 

H 

H 

(.., 

H 

(1.4095) 

(508.1) 

(260,4) 

(148.1) 

(25j6) 

(16.5) 

(--) 

Skytab 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

(-) 

(*) 

(•) 

(*) 

(2,427.1) 

Apollo Soyuz Test Project 

H 

(-■) 

H 

(--) 

(--) 

(-■) 

H 

(-■) 

(•*) 

(--) 

(**) 

<- -> 

( -) 

(**) 

(2142) 

Expendatte Launch Vehicles 






-- 



82.9 

31.1 

54.4 

67.4 

73,6 

136.5 

2276.8 

Completed Programs 



-■ 





-- 







22,0205 

Apollo 

H 

H 

H 

H 

H 

H 

H 

(- ) 

H 

(") 

(”) 

(") 

(") 

(--) 

(20,444.0) 

Gemini 

H 

H 

H 

(■■) 

(-■) 

H 

H 

H 

H 

H 

(■■) 

(”) 

(..) 

(--) 

(1.280.7) 

Others 

H „ 

H 

H 

LI, 

u, 

H, 

tin 



ti, , 

H u „ 


(' ) 

ii 

(295.8) 

Total OSF 

588.79 

546 02 

6501 

5850 

5573 

390.0 

1878 

, 

446.1 

3,550.6 

3,031.4 

2,725.3 

2,384.3 

2,0iti.9 

1,749.1 

32,643.5 

CommercW Programs 

Technology Utilisation 

23 B5 

23.40 

165 

18B 

155 

10.4 

9.4 

9.0 

9.0 

8.0 

8B 

12.0 

9.1 

9.1 

75B 

Commercial Use of Space 

62.79 

32.41 

27B 

293 

235 

16.0 

-- 


-- 







Total OCP 

86.64 

55-81 

44.1 

48.1 

39 1 

18.4 

94 

e.d 

M 

SO 

0.6 

”T?73 

9.1 

TT 

75.3 
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Research and Development Funding By Program 


(In llillions of Dollars) 











As of September 30, 1991 


FY 1977 


FY 1991 

FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1986 

FY 1985 

FY 1984 

FY 1983 

FY 1982 

FY 1981 

FY 1980 

FY 1979 

FY 1978 

& Prior 

Aeronautics and Space Technology 
















Current Programs 
















Space Research & Technology 

280.42 

273.77 

273.7 

217.1 

164.5 

140.1 

141.0 

130.3 

121,2 

1069 

107.8 

111.8 

983 

88.7 

431 6 

Aeronautical Research & Tech 

495-20 

433.36 

384.6 

320.2 

360.5 

3242 

32&3 

296.7 

274.5 

261.1 

268.8 

308.3 

264.1 

228.0 

i ,n»n 

Transatmosphenc Res & Tech 

93.76 

58.29 

68.5 

51.9 

44.4 











Energy Tech. Appkcations 











1.9 

3.0 

5,0 

7.5 

900 

Prior Programs 
















ApoBo Applications Expr 
















Chemical & Solar Power 
















Basic Research 
















Space Vehicle Systems 















IMG 

Electronic Systems 
















Human Factor Systems 
















Space Power 4 Elec Prop Sys 















385.4 

Nuclear Rockets 
















Chemical Propulsion 















512.9 

365,4 

Aeronautical Vehicles 















4512 

Nuclear Power 4 Propufsion 















44.1 

Mission Analyse 















16.0 

Total OAST 

869.38 

765.42 

726.8 

5892 

569.4 

472.4 

469.3 

427.0 

3957 

368.0 

378.5 

423.1 

367.4 

324 2 

4,261.9 

Space Tracking 4 Data Systems 
















Tracking and Data Acquisition 

19.75 

19.08 

1&6 

17.7 

16.9 

15.3 

14,7 

14.1 

496.3 

401.3 

339.8 

332.1 

299.9 

276.3 

3,852.9 

Safety, RetioMtty, Maintainability 
















4 Quality Assurance 
















Standards 4 Practices 

32.59 

22.35 

22.1 

13.9 

11.9 

7.5 

4.8 

4.6 

3.0 

3.0 

2,1 

3.8 

9.0 

9.0 

24.2 

University Space Science & 
















Technology Academic Program 
















Academic Programs 

37.43 

23.00 














Minority University Res Prog 

16.98 

14,03 














Total U.S.S.4T.A. P. 

54 41 

37,03 















C-17 


* 

4 

4 


4 


4 

4 

« 



c 

« 

m 




t • ;? 

I ;, 1 

N 

w. i 

K 

i : 

P 

► 4 

i 

; 

M 

r i 

l 

! . 

P 

r i 

l. j, 

r 

Hi 

i j 

t \ 

f 

u 

^ j 

t *'i 

l , 

H 

^ i 

t :>•.< 

l~i 


k 4 


kflrrl 

►I 

fc i 

M' 

ktM 

► 1 

l 4 


W 3 

m 

41 


m 

P8M 

►4 

to 

PM 

Mad 

to 


Ml 

to 


M-4 

< 

to 

P'-Jt 

Ml 

N 

i 

/ 


N 

/ *** 

Mf 

l 

“ / 

' MM 

Mai 

t 


M 

M 

MM 

M 

M ' 

1* M 

W 

M 

F'’-3f 

M 

m 



y 

PM 

M 

M 

■ t 

r‘> 1 

M 

t4 

> 1 

i 

U 

y i 

, i 

U 

Mi 

M 

y 


M 

y 



i 

i 

y 

! -If 

Ml 



M 

R* < 

H 

(r 

R* 


n 

t 

1 

M 

Ms4 

♦ 

rs 

r 


k - 'i 

ra 

F 

i ! 

t i 

ra 

r 

F ; 

r < 

i 

r 

H 


M 

r 

M 

frM 

ri 

t 

► *i 


m 

i 

M 

NM 

M 

t 

r 

M 

h'.'i 

N 

i 

ri 

h»* 

N 

I 

M 


r^s< 

> 

/ , * 

R 

ri 


/ " 

/ ) 

R 


(rwl / 

r 

N 

* 

R 


|ppsa(/ 

S' 

N 

i 

R 



w 

{l 

h 

►*1 


N 

F 

*?* 

K~4 

N 

F'- 

M 

r**?»4 

m 

R 

IT* 

r*wi 

M 

h 


1 


1 

1 

1 

-1 

1 

1 

4 

4 

4 

A 


Mi 

l> 1^1 

isr-1 

L4 


,rts| 

1-4 


■ ;S* 

mi 

M 

fc c : 1 3 

d 

1 ! 

t,~i 

ra 

4 

:.. i 

n 

1 :i 

r ( 

KJ 

■ ■ ; 

i 

w 

'1, ■’ 

■-.• i 

d 

; i 


M 

£..,. -1 







UK-5* 


Ea 4 


j mi r 


i 


n 




VM 


Research and Development Funding By Location 


(In MWtons of DofUrs) 

FY 1991 

FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1986 

FY 1985 

FY 1984 

FY 1983 

FY 1983 

As ol September 30, 1991 
FY 1981 FY 1980 FY1979 

FY 1978 

FY 1977 

Headquarters 

643.75 

471,79 

4015 

332.8 

258 2 

175J 

1503 

141.8 

218.4 

1526 

1360 

1325 

1153 

95.0 

2,254.5 

Ames Research Canter 
Drytten Right Research Faafity 

349.96 

31420 

2951 

261.7 

291.1 

241 J 

2215 

1968 

1806 

1629 

1418 

18.4 

147.5 

ua.4 

1155 

1,1813 

2420 

825 

64003 

Electronics Research Center 
Goddard Space Flight Center 

1,13001 

93064 

7417 

510.9 

4888 

522.6 

447.1 

361.6 

8 IS. 3 

744.0 

5678 

5520 

5168 

4929 

Jet Propulsion Laboratory 

649.97 

57129 

581.6 

490.3 

466.8 

451.9 

347.8 

2517 

306.2 

316.4 

2628 

3205 

2368 

201.4 


I. 

1. 

1,15172 

1.049.33 

572.6 

334.8 

331.0 

249.5 

2352 

174.9 

1,5910 

1,557.2 

1,524.5 

1,3963 

1,161.8 

9707 

154260 

ivenneoy space center 

207^3 

150.68 

116.2 

905 

57.3 

71.1 

49.0 

55.7 

529.3 

420.5 

3654 

300.6 

234.9 

1700 

2.5015 

Langley Research Center 

265.20 

260.81 

2419 

199.0 

221.1 

1752 

177.7 

1404 

131.9 

130.5 

1413 

166.2 

1362 

1571 

23215 

Lewis Research Center 

548.10 

500.26 

3917 

2573 

266.8 

257.1 

325.1 

292.8 

269.9 

176.4 

1638 

170.4 

146S 

1316 

28663 

Marshall Space Fight Center 
NASA Pasadena Office 

950.18 

959189 

870.0 

760.9 

730.1 

465.3 

5032 

4415 

1,702.1 

1,2385 

1.005.9 

886.2 

7852 

630.9 

13.2922 

Stonnis Space Cneter 

16.89 

>480 

17.3 

16.7 

22.5 

102 

11.1 

9.7 

8.6 

10.1 

6.9 

93 

9.2 

w.a 

4.4 

21J 

Pacific Launch Operations 
Space Nuclear Systems Office 
Station 17 



-5.1 



-18 

-4.7 

-4.7 

-242.8 

-2000 

•14.0 

-31.7 

-368 

03 

4365 

Wallops Flight Fatality 










112 

157 

158 

15.9 

156.3 


Western Support Office 
Undetributod 

75,00 









1197 

Total Program 

6,01061 

522769 

4,234,5 

3,254.9 

3.153.7 

2.6164 

2.465.3 

2.0662 

5.515.5 

4,7342 

4,3388 

4.0862 

1477.3 

11520 

50,174.9 

Approp Trans A Adfustmenl 

000 

54 JO 

-459 

193 

-260 

19.0 

-2.7 

-543 

273 

179 

20 

3.0 

00 

1.4 

3010 


Appropriation 

501061 528189 

4.1866 

1274 2 

1127,7 

26354 

24626 

20119 

58428 

4.7521 

48408 

4,0912 

14773 

11514 50,4759 

Lapse Unobfig Bailnd 

(168) 

(05) 

(11) 

H.4) 

(8) 

(8) 

P) 

w 

P) 

(8) 

M) 

(8) 

P» 


Note: Unobligated Batanoes Lapsed at theendoflhe second >*ar of accountability 
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Space Flight, Control and Data Communications By Program 


a 


ill 


a 


On MWtont ol Dolns) 


FT 1990 

FY 1989 

FY 1988 

FY 1967 

As ol September 30, 1991 
FY 1986 FY 1985 

FY 1984 

Space Flight 

Shuttle Prod & Oper Cap 
Space Transportation Ops 

1.310.07 

2.976.73 

1.189.84 

2,628.41 

1.11655 
2.604 26 

1,092 40 
1,825.50 

3326.38 

1.737.06 

1,354.7 

1,633.2 

1,4781 
1,308 6 

1,637 2 
1,4317 

Total OSF 

4,28680 

3,818.25 

3.720.B1 

2,917.90 

5,063 44 

2,967.9 

2,786.7 

3.068.9 

Space Tracking & Data Systems 

963.77 

097,97 

813.45 

969 20 

764.70 

658.2 

792.2 

673.9 

Operating Account 

10.13 

9.39 

13.79 

8.70 

173 

15.6 

15.3 

9.0 

Total Program 

Approp T rans & Adjustment _ 

5.260.70 

1,063.29 

4,725 61 
-182 50 

4.548 05 
190 40 

3.895 90 
12.40 

5,845 50 
180.50 

3,661 7 
19.1 

3,594 2 
7.6 

3.751 8 
398 

Appropriation 

6J23.99 

4,543. 1 1 

437 65 

3,906.30 

5,665.00 

3.60O.B 

3,601 8 

3,791 6 

Lapse UnoWig Bad Ind 


|0.82| 

(0.90) 

(0.40) 

(0.30) 

(3) 

(2) 

(.5) 

Note: Unobligated Balances Lapsed at the end of the second year of accountability. 
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Space Flight, Control and Data Communications By Location 


(tn Millions of Dollars) 






A* of September 30, 1991 


3 


FY 1991 

FY 1990 

FY 1989 

FY 1988 

FY 1987 

FY 1986 

FY 1985 

FY 1984 

Headquarters 
Ames Research Center 
Goddard Space Flight Center 
Jet Propulsion Laboratory 
Johnson Space Center 
Kennedy Space Center 
Langley Research Center 
Lewis Research Center 
Marshall Space Flight Center 
Stennis Space Center 
Station 17 
Undistributed 

220.34 

18.61 

617,79 

150.22 

1,161.43 

921.63 

0.36 

101.16 

1,922.98 

24.81 

121.37 

160 73 
18.70 
635.73 
154.72 
1,130.53 
857.80 
2.05 
54.63 
1 ,683.63 
27.09 

159.30 
16.70 
549 92 
124.97 
1,054.62 
828.37 
14.30 
10.90 
1 ,779.81 
21.56 
-12.40 

364.40 

15.40 

467.10 

132.10 
909.70 
720.20 

0.10 

3.70 

1.263.90 

19.30 

336.95 

16.30 

415.90 

128.00 

2,475.65 

660.62 

0.25 

5.00 

1,734.05 

16.09 

56.69 

204 5 
18.0 
330.0 

117.4 
1,083.7 

511.5 
0.4 
3.3 

1 ,655.4 
15.1 
-277.6 

2595 

15.6 

432.2 

111.9 

1.308.0 
493.4 

0.6 

4.3 

1.437.0 
12.3 

-480.6 

2276 

10.3 
431.0 

97.3 
1,360.5 

490.5 

0.2 

2.0 

1.379.0 

1.1 

-247.7 

4 

J 

M 

Total Program 

Approp Trans & Adjustment 

5,260.70 

1,063.29 

4,725.61 

-182.50 

4,548.05 

-190.40 

3,895 90 
12.40 

5.845.50 
-180 50 

3,661.7 

19.1 

3,594.2 

7.6 

3.751 .8 
39.8 

1 

Appropnation 

6,323.99 

4,543.11 

4,357.65 

3,908.30 

5.665.00 

3,680.8 

3,601.8 

3,791 6 

Lapse Unoblig Bal Ind 


(0.82) 

(0.90) 

(0.40) 

(0.30) 

( 3 ) 

(-2) 

(5) 

U 

9 

Note: Unobligated Balances Lapsed ai the end at the second year of accountability. 
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Construction of Facilities Funding 


(In Millions of Dollars) 

FY 72 

FY 71 

FY 70 

FY 69 

FY 68 

FY 67 

FY 66 

FY 65 

FY 64 

FY 63 

FY 62 

As ad 30 Sep 91 
FY 61 FY 60 

FY 59 

Ames Research Center 

6.5 

1.1 

0.3 

0.4 

4 2 


2.8 

5.8 

11.3 

14.3 

6,3 

0.6 

6.1 

3.8 

Dryden Flight Research Facility 

- 


0.9 

_ 

_ 




2.5 

1.8 

1.8 

Electronics Research Center 





„ 

7.4 

5.2 

10.4 

1.6 





Goddard Space Flight Center 

0.7 

1.4 

0.7 


0.6 

0.7 

2.4 

2.3 

177 

21.3 

11.5 

9.4 

14.0 

3.9 

Jet Propulsion Laboratory 

~ 

1.9 

- 

- 

3.1 

0.3 

0.9 

3.6 

3.0 

11.4 

3.6 

8.6 

77 

Johnson Space Center 

- 

1.1 

- 

0.9 

0.6 

11.8 

4.0 

17.3 

33.9 

24.5 



Kennedy Space Center 

15.6 

0.3 

10.5 

7.4 

20.4 

34.6 

7.2 

87.8 

273.4 

332.8 

115.6 

27.8 

4.0 


Langley Research Center 

-- 

0.6 

5.6 

- 

- 

6,4 

8.4 

3.3 

9.7 

9.8 

6.9 

12.3 

4.5 

10.8 

Lewis Research Center 

0.8 

0.7 

0.3 

- 

2.1 

16.2 

0.9 

0.8 

20.4 

45.5 

1.1 

9.6 

6.6 

8.0 

Marshall Space Flight Center 


1.3 

— 

- 

0.9 

... 

1.8 

12.0 

28.2 

40.5 

30 7 

26.1 

Michoud Assembly Facility 


~ 

- 

0.4 

0.5 

0.5 

0.3 

6.2 

73 

28.5 





Stenms Space Center 

- 

— 

1.4 


„ 

.. 


58.4 

102.9 

77.1 





Nudear Rocket Dev Station 



.. 

.. 

.. 

.. 



4.1 

11.5 





Pacific Launch Operations 

« 

- 

- 

.. 

„ 

.. 

.. 

0.3 


0.6 

0.4 

1.1 


Wallops Flight Facility 


- 

0.5 

0.5 

0.7 

0.2 

1.0 

1.7 

0.5 

4.1 

11.3 

2.0 


16.1 

Various Locations 

0.7 

225 

26.4 

20.8 

3.5 

6.5 

15.1 

28.3 

211.5 

129.9 

159.0 

28.0 

52.4 

5.1 

Facility Planning & Design 

3.5 

5.4 

3.5 

1.0 

5.4 

5.4 

5.0 

&8 

10.4 

12.9 

9.8 


Rehab & Mods * 

7.9 

(17.5) 


„ 

.. 

__ 




Shuttle Facilities 
Other 

TOTAL PROGRAM 

18.3 


“ 

: 

" 

- 

-- 

” 


- 

- 

- 

- 

- 

54.0 

36.3 

50.1 

31.4 

42.0 

90.0 

55.0 

~ 2470 

738.4 

765.9 

356.4 

124.8 

98.2 

47.7 

Approp Trans & Adjust 
Appropr & Availability 

-1.3 

-11.3 

3.1 

-9.6 

-6.1 

-7.1 

5.0 

15.9 

-584 

10.3 

-40.4 

-2.0 

-13.6 

03 

52.7 

SlTcT 

53.2 

21.8 

35.9 ^ 

829 

60.0 

262.9 

680.0 

776.2 

316.0 

i25.6 

84.6 

4S"0 

j ’Included in Various Locations Prior to FY 1 972 
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Research and Program Management Funding 


{In Millions o< DoAars) 

FY 91 

FY9D 

FY 89 

FY88 

FY 87 

FY06 

FY85 

FY 84 

FY83 

FY 82 

FY81 FY BO FY 79 FY78 FY77 

76/TO FY 75 

FY 74 

FY 73 

1/ 

Headquarters 

263.00 

259.00 

255.20 

20560 

142.50 

124.00 

122.20 

114.00 

111.90 

115.90 

9640 8870 8460 83.40 7840 

9350 68.90 

63.00 

6120 

Ames Research Canter 

2U. 50 

187.90 

178.30 

165.30 

134.00 

123.50 

122.30 

114.90 

10720 

76.60 

7220 67.40 62.80 57.70 53.10 

63.90 48.60 

46.40 

42.40 

Dryden Flight Research Fac. 



- 

- 

- 

~ 

- 

- 

- 

24.40 

22.60 2020 1090 1820 1720 

19.70 1320 

1220 

11.70 

Goddard Space Fight Center 

30450 

26650 

25550 

244.00 

216.10 

200.50 

198.30 

191.40 

183.90 

169.10 

142.50 133.70 12750 123.50 114.30 

136.60 104.00 

97.30 

95.70 

Kennedy Space Center 

299.60 

277.90 

269.90 

243.40 

200.00 

19220 

165.10 

176.40 

164.90 

156.00 

15020 135.50 126.40 11630 110.10 

128.00 95.90 

94.40 

92.40 

Langley Research Center 

214.60 

196.70 

188.70 

178.50 

153.70 

145.00 

147.60 

13920 

132.70 

126.60 

12050 11350 106.60 100.70 94.70 

115.70 88.60 

8330 

7850 

Lews Research Center 

230.30 

20650 

196.40 

181.90 

151.70 

143.10 

137.40 

128.50 

116.80 

106.40 

9950 9450 8750 84.70 83,30 

102.40 80.30 

79.60 

8120 

Johnson Space Center 

346.00 

325-20 

302.70 

283.30 

228.00 

206.90 

216.10 

201.90 

19520 

230.50 

176.30 164.70 153.00 14620 139,10 

165.20 121,30 117.60 110.60 

Mar^aK Space Fight Center 

293.70 

27650 

256.00 

239.90 

213.10 

195.00 

199.70 

190.90 

184.30 

172,10 

165.30 15650 149.00 14350 14020 

170.00129.10 13750 137.20 

Stenrw Space Center 

2830 

25.10 

2350 

20.60 

12.40 

1120 

10.70 

6.30 

6.60 

5.50 

490 250 130 0.10 0.70 

050 150 



Stabont? 



- 

- 

- 

-0.10 

■7.60 

■7.60 

-8.10 

„ 

„ 



_ 

Space NuctearSys Office 




- 

~ 



_ 




„ 

1.10 


Wafope Fight Factfty 



'* 

** 


“ 

” 

~ 


~ 

20.00 1 7.80 1 5.90 1 5.10 1 3 30 

17.00 1240 

1160 

10.80 

TOTAL PROGRAM 

2L21150 2,023.40 1 ,326.601 ./63.00 1.45130 1,34130 1 33130 U55J90 1.T97.40 1.1B3.T0 T^71.10 996.00 93350 889.50 844,40 \ j»g507BOnTCPir 


Lapsed UhobfiQ Bat 

0.30 


.. 

_ 

1.00 

020 

050 

020 


020 

0.30 020 0.30 030 0.30 

0.60 020 

0.60 

750 

Approp Trans & Adjust 

•0.30 

-4120 

•71.60 

-266.90 

-27.50 

20.50 

“ 

“ 


“ 

“ 

- -490 



Appropriation 

2211.90 1,96220 1,396.201.495 70 1,425.00 1,362.00 133230 1,256.10 1,197 40 1,183.30 1,071 40 996.20 934.10 SJ9 80 844.60 1 ,01 3. 1 0 760.00 744,60 729.40 

V Includes NASA Pasadena Office 
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I ,■ 


M»ut 


Personnel Summa 


Year-End Strength 


Ames Research Center 
Langley Research Center 
Lewis Research Center 
Total OAST 


Goddard Space Right Center/OSSA 


Marshall Space Flight Center 
Stennis Space Center 
Johnson Space Center 

Kennedy Space Center 

Total OSF 


NASA Permanent 


Other Than Permanent 


NASA Total 


3,621 3,668 3,541 3,629 3,679 3,648 3,626 3,735 3,873 3.999 


3.332 3,351 3.223 3,284 3.260 3,384 3.340 3.609 3.619 3,788 

103 106 100 122 123 137 147 183 192 222 

3,268 3,235 3,227 3.330 3,269 3,349 3,399 3,576 3,615 3,677 


2,104 2,084 2,067 2,081 

8,807 8,776 8,625 8,817 


,081 2,051 2,188 2,236 2,423 2,466 2,571 

,817 6,703 9.056 9,122 9,793 9,892 10,258 


21.186 21,505 21,050 21,423 21,228 21,831 21,991 23,019 23,625 24,416 


1,124 1,029 


941 1,325 


22,310 22,534 21,870 22,316 21,960 22,646 22,823 23,893 24,566 25,741 
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